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worklistdata Version 0.2 1May96 Page:
06/20/9615:30 WHC-SD-WM-DP-164, REV. I

LABCORE Completed Worklist Report for Worklist# 5766

Analyst: knt Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Determine Sample Size Using Ludlum. new

Seq Type Sample0i R A Test Matrix Actual Found DL or Yield Unit

1 $TO A DSR90•01 SR90=01 SOLID 1.23E--03 1.22E-3 99.187 % Recovery
1 SID 0 OSR90-01 SR90-01C SOLID 100 8.86E+01 88.600 % Recovery
1 Si0 0 DSR90-01 SR90•01E SOLID 1.00 1.92E+00 1.920 % Ct. Erro
2 BLNK-PREP 0 6SR90-01 SR90-01 SOLID 1 <5.35E-3 uci/g
2 BLQK•PREP 0 8SR90•01 SR90-01C SOLID 100 8.89E+01 88.900 % Recovery
2 BLNK-PREP 0 OSR90-01 SR90-01E SOLID 1.00 2.35E+02 235.000 uCi/g
3 BLNK/BKG 0 a5R90-01 5R90-01 SOLID 1 1.19E+00 1.190 BLNK/BKG

4 SAMPLE S96T000379 0 Z 8SR90-01 SR90-O1 SOLID N/A 6.42E+00 6.34e-003 uCi/g
4 SAMPLE S96T000379 0 Z 25R90-01 SR90-01C SOLID N/A 9.OOE+01 1.00e-004 % Recovery
4 SAMPLE S96T000379 0 2 aSR90-01 SR90-01E SOLID N/A 1.22E+00 % Ct. Error
S DUP S96T000379 0 Z OSR90-01 SR90-01 SOLID 6.42E+0 6.16E+0 4.134 RPD
5 DUP 5961000379 0 Z 25R90-01 5R90-01C SOLID 100 9.01E+01 90.100 % Recovery
5 DUP 8961000379 0 2 i5R90-01 SR90-01E SOLID 1.00 1.28E+00 1.280 % Cnt Err
6 SAMPLE S96T000374 0 2 RSR90-O1 SR90-01 SOLID N/A 3.47E+01 1.54e-002 uCi/g
6 SAMPLE S96TA00374 0 2 OSR90-01 SR90=01C SOLID N/A 9.06E+01 1.00e'004 % Recovery
6 SAMPLE S96T000374 0 Z OSR90-01 SR90-01E SOLID N/A 8.17E-01 % Ct. Error
7 DUP 5961000374 0 Z aSR90-01 SR90-01 SOLID 3.47E+1 3.86E+1 10.641 RPO
7 DUP S967000374 0 Z 8SR90-01 SR90-01C SOLID 100 9.12E+01 91.200 % Recovery
7 DUP S961000374 0 2 95R90-01 SR90-01E SOLID 1.00 7.45E-01 0.745 % Cnt Err
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0211619614:08 WHC-SD-WM-DP-164, REV. I Page:
A-0004-1

LABCORE Data Entry Template for Worklist# 5766

Analyst: _KT-Instrument: ABOO 1A Book# 9/QsGi

Method: LA-220-101 Rev/Mod 0-/

Worklist Comment: Determine Sample Size Using Ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP ®SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE 596T000379 0 Z d5R90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-O1E

5 DUP S96T000379 0 Z @SR90-01 SOLID

6 SAMPLE S96T000374 0 F @SR90-01 SOLID 95000 0 BY104 RO_-TARYJ
Analytes Requested: SR90-01 , SR90-01C, SR90-01^_=

7 DUP S96T000374 0 F QSR90-01 SOLID

Final page for worklist # 5766

41'c^ '^^ .2 ?( 96
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worklistdata Version 0.0 05/16/95 Page:
02/27/9614:39 WHC-SD-WM-DP-164, REV.

I

LABCORE Completed Worklist Report for Worklist# 5766

Analyst:latt Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Determine Sample Size Using Ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD U DSR90-01 SR90•01 j SOLID 1.23E-03 1.22E-3 99.190 % Recovery
1 5TD 0 aSR90-01 SR90-01C SOLID 100 8.86E+01 88.600 X Recovery

1 5T0 0 aSR90-01 SR90-01E. SOLID 1.00 1.92E+00 1.920 % Ct. Error.. _. _ _._.:.
2 BLNK-PREP 0 aSR90-01 SR90-01 SOLID 1 <5.35E-3 uci/g

2 BLNK•PREP 0 OSR90-01 SR90-01C SOLID 100 8.89E+01 > 88.900 X Recovery

2 BLNK-PREP 0 @SR90-01 SR90-O1E SOLID 1.00 2.35E+02 235.000 % Ct. Error

3 BLNK/BKG 0SR90-01 SR90-01 SOLID 1 1.19E+00 1.190 uCt/g

4 SAMPLE S96T000379 0 Z @SR90-01 SR90-01 SOLID N/A 6.42E+00 6.340e-003uCi/g

4 SAMPLE 596T000379 OIZ @SR90-01 SR90•01C SDLID N/A 9.00E+01 9.000e-004X Recovery,
4 SAMPLE S96T000379 0 Z @SR90-01 SR90-01E SOLID N/A 1.22E+00 0.000 R Ct. Error
5 DUP S96T000379 4Z @SR90-01 SR90-01 SOLID 6.42E+0 6.16E+0 4.130 RPD
5 DUP S96T000379 0 Z @SR90-01 SR90-01C SOLID 100 9.01E+01 90.100 X Recovery
5 DUP S96T000379 0Z a5R90-0t SR90-01E SOLID 1.00 :'. 1.28E+00 1.280 % Ct. Error
6 SAMPLE S96T000374 0 Z @SR90-01 SR90-01 SOLID N/A 3.47E+01 1.540e-002 uCi/g
6 SAMPLE S96T000374 0Z aSR90-01 SR90-01C SOLID N/A 9.06E+01 1.000e-004X Recovery
6 SAMPLE S96T000374 0 Z @SR90-01 SR90-01E SOLID N/A 8.17E-01 0.000 X Ct. Error
7 DUP S96T000374 0Z

11
@SR90-01 5R90-01 SOLID 3.47E+1 3.86E+1 10.640 RPD

7 DUP S961000374 0 Z @SR90-01 SR90-01C SOLID 100 9.12E+01 91.200 X Recovery
7 DUP S94T000374 0Z QSR90-01 SR90-01E SOLID 1.00 7.45E-01 0.750 X Ct. Error

Final page for worklist# 5766
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WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: STD1

Sr-89/90 : LA-220-101 D-1 , 102 E-3 , 104 D-1 LIQUIDS

DETECTOR NUMBER ; 43 CARRIER ADDED in mL (CVA )
STD TOTAL COUNTS C .165?3: GROSS WEIGHT

(W2 )

STANDARD
s: i:D00'

7,1829:
COUNT TIME in MINUTES (CT) 1ti: ARE WEIGHT 1 7.0943

5766 BACKGROUND In c pm (BKG) NET WEIGHT 3 0.0886

SR90-01

LIQUID

SAMPLE VOLUME In mL SS [L004: DELTA TIME HOURS D
DILUTION FACTOR (DF) _ :..:> :.::..:.:....... .. ...
DIGEST DILUTION FACTOR DDF 1

SAMPLE COUNT RATE Rs 1053.10 SR-90 EFFICIENCY FACTO Ct

4.08

0.4180
CRITICAL LEVEL ( Lc) 1.23 -90 EFFICIENCY FACTOR C2 0.4660

96001348 TIME OF SEPARATION S Q2:65: Rmax N/A
DATE OF SEPARATION (SD) 02f27196: DETECTION LIMIT Ld 2.56

0 TIME OF COUNT TOC r-89/90 CONC. in pCi/L 1.2221 E+00
DATE OF COUNT (DOC)

NIA STANDARD BOOK # 9B58. ......:::

%, WWI, STANDARD VALUE In Ci/mL 1.2332E-03

WL#5765

% "e^i:•aie`^
a•W62785'1 :i: Sample Count Rate (Rs) _ (Total Counts (TC) / Count T'ime (CT)) - Background in cpm (BKG)

^ ^f2^atE^%B•`M

CJO s!

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0OR REPLACE RS WITH Lc IF RS<0
RS'DF`DDF'1000/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS'REC2220000)

f^f^i>rXemJs:f^^

SLf !:

,KNT

NOTE: 64.2 = Half Liie for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA 0.1000))
Relative Counting Error = The Square Root of ((TC + 8KG CT) /(TC - BKG' CT)'1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) 100
NOTE: Expected weight = CVA' 0.1

//jDaf^.y'Com•^"ieteW Detection Levels and Less Than Values are determined from Procedure LA-508-002.
02/27196 Delta Time ( hours) = ((DOC - SD) 24) + (TOC - ST) / 100

nal sis Date %;; DETECTION
02/27/98 Sr-89I90 CONCENTRATION 1.22E-03 p Ci/mL LEVEL

%%qffalN sTfr"nME/,
-02:55 AM '; RELATIVE COUNTING ERROR 1.9"/a 2.97E-06

/.,.;Sam le'Aomt ' pCi/L
BY-106! PERCENT CARRIER RECOVERY 88.6%

Anal st: KNT Date: 27-Feb-96

Si nature of Chemist: SLF Date: Z/LS
STANDARD.W81 REV 1.2 22010NML

1983
1122010N1OUT^SR5766.W Bt 02/27/96



WORKBOOK PAGE: BLANK2
WHC-SD-WM-DP-164

,
, REV. I

LA-220-101 I D-1 Sr-89190 : LA-220-101 D-1 , 102 E-3 , 104 ( D-1 ) BLNK-PREP
IngalffffWaDETECTOR NUMBER 12 CARRIER ADDED In mL CVA X;QpQ.

BLNK-PREP

5766

OTAL COUNTS

COUNT TIME In MINUTES

BACKGROUND In cp rn

C
(CT )

BKG

':

I9;

4.

GROSS WEIGHT 2
ARE WEIGHT 1

NET WEIGHT 3

7:1892
: • 7.1U1Y3..:: ..............

0.0889

SR90-01

SOLID

SAMPLE VOLUME In mL

DILUTION FACTOR

DIGEST FACTOR IL

SAMPLE COUNT RATE

SS

(DF )

D/L
(Rs)

:i: • 0,200'

2.2848

0.80

DELTA TIME HOURS D

SR-90 EFFICIENCY FACTOR Ct

4.33

0.4180
CRITICAL LEVEL Lc 1.23 -90 EFFICIENCY FACTOR C2 0.4860

96001348 IME OF SEPARATION ( ST) 'itZ-55 Rmax 2.12
DATE OF SEPARATION SD {i212T096 DETECTION LIMIT Ld 2.56

0 TIME OF COUNT TOC :>: 07:98I Sr-89/90 CONC In CI/ < 5.3511E 03
DATE OF COUNT (DOC) fl2l^^7198i

N/A
,,
1

WLp576&.

_:..:._ ................._._..__.._.
;ar11827811

Sample Count Rate (Rs) _(Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

^ '$`fEd^B•;!%.

•. CJO i

RS'1000'DF/((C1+CY(1-e to the power of ((-natural log 2)/64.2•DT)))•SS'DDF'REC2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA • 0.1000))

^C1fEi>5)•sf^^!,G'y%% Relative Counting Error = The Square Root of ((TC + BKG • CT) /(TC - BKG • CT)•1.96)
BLF 2 [ Percent Carrier Recovery=(Net Weight / Expected weight)' 100

/;al`"ti%',^!/^^h NOTE: Expected weight = CVA * 0.1

KNT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
y.^• t'Co(Ijpletejl:..:._............ _.....___.._.

02l27/98`

Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100

sr:Uate'!/^/•,-,i DETECTION
:` • 02/27/96'S Sr-89/90 CONCENTRATION < 5.35E-03 CI/ LEVEL

,'/%Ana( s(Y",TIn1e /?- LESS THAN Value was Determined from Rmax.
02:55 AM r RELATIVE COUNTING ERROR 235.0% 6.46E-03

^i$Sm ^e°P„otnti'<
YClIfl

BY-106 PERCENT CARRIER RECOVERY 88.9%

Anal st: KNT Date: 27-Feb-96

SI nature of Chemist: SLF Date: L D 9
BLANK.WB1 REV 1.2 22010NML

1:122010N1OUT1SR5766.WB7 0227/96



WHC-SD-WM-DP-164, REV. )

WORKBOOK PAGE: SAMB

WHC=SDwA-^."Q^?153, &CS:"4j`^6

LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 E-3 , 104 (D-1) SAMPLE
DETECTOR NUMBER 12 ARRIER ADDED In mL CVA .,;;;;•.,.:

SAMPLE OTAL COUNTS C
::::.:.......:."."."."....

ROSS WEIGHT 2
.l."." . . .

a>,'<"' ':^Z^kC
COUNT TIME In MINUTES C -;^:: ARE WEIGHT 1 .,;?,:.;

5788 BACKGROUND In cpm (BKG) 0,"%:£..'<.:f%?M NET WEIGHT 3 0.0908
AMPLE VOLUME In mL SS "sa"4lf':tq4 DELTA TIME HOURS D 7.50

SR90-01 DILUTION FACTOR DF ^:^i j:

DIGEST FACTOR /L D /L 1.8148
SOLID AMPLE COUNT RATE (RS) 5759.00 R-90 EFFICIENCY FACTOR (C1) 0.4180

RITICAL LEVEL Lc 1.23 .90 EFFICIENCY FACTOR ( C2) 0.4660
98001348 ME OF SEPARATION S :-„-%;>s^C"*"". Rmax N/p

DATE OF SEPARATION SD :;i-^;4?j271RB DETECTION LIMIT Ld 2.58
0 ME OF COUNT OC € r-89190 CONC In CI/ 3.4733E+01

DATE OF COUNT DOC ^^;ptt,

)Ie Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
/90 CONC in pCUg Replau RS with RMAX II RS«Le and RSkO or Replace RS with Lc It RS<0
000•DF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))•SS•DDF•REC2220000)

_: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA * 0.1000))
ve Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)•1.96)
int Carrier Recovery = (Net Weight / Expected weight) • 100
Expected weight = CVA' 0.1

:tion Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

CONCENTRATION

ERROR

DETECTION

LEVEL

1.54E-02

Ncug

Anal t: KNT Date: 27-Feb-98
SI nature of Chemist: SLF Date:
SAMPLE.WB1 REV 1.2 22010NML

13^^

1:=010MUUTSR5766.W131 0227g6



^^:^-WM DP 164, REV. I
REV.WORKBOOK P7 - ^

LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 E-3 , 104 (D-1) DUP
DETECTOR NUMBER 12 ICARRIER ADDED In m (CVA)

DUP OTAL COUNTS C 4§vs.° RO38 WEIGHT 2 F
COUNT TIME In MINUTES (CT) AREWEIGHT (WI) :^^^^"^^^^^^a^

5766 BACKGROUND In cpm (BKG) NET WEIGHT 3 0.0912
AMPLE VOLUME In mL SS ; .1ij0 DELTA TIME (HOURS) D 7.75

SR90-01 DILUTION FACTOR D ` 3

,DIGEST FACTOR /L D g/L 1.9448
SOLID AMPLE COUNT RATE (RS) 8922.20 R-90 EFFICIENCY FACTOR (C7) 0.4180

RRICAL LEVEL ( Lc) 1.23 -90 EFFICIENCY FACTOR C2 0.4660
96001348 ME OF SEPARATION S ?>a;^ Rmax N/A

DATE OF SEPARATION (SD) <i °DETECTION LIMIT Ld 2.56
0 IME OF COUNT (TOC) S r-89190 CONC In Cg 3.8603E+01

DATEOFCOUNT (DOC )

S96T000374

Is Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
/90 CONC in pCi/g Replep RS with RMAx Y RSc.Lc and RS>W or Repleca RS with Lc If RS<O
300'DF/((C1+C2'(1-e to the power of ((-natural log 2)164.2'DT)))'SS'DDF'REC'2220000)

:: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))
ve Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)•1.96)
nt Carrier Recovery = (Net Weight / Expected weight) * 100
E: Expected weight = CVA ` 0.1
.tion Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

ERROR

CARRIER RECOVERY 91.2%

DETECTION

LEVEL

1.43E-02

PCgg

Anal st: KNT Date: 27-Feb-96
SI nature of Chemist: SLF Date: z IL8^16
SAMPLE.WB1 REV 1.2 22010NML

19'2

1:V2010N10UT5R5766.WB1 02r27/98



worklistdata Version 0.0 05/76/95 Page:
v3/2719610.-02 WHC-SD-WM-DP-164, REV. I

LABCORE Completed Worklist Report for Worklist# 6661

Analyst: dgg Instrument: U01 Book# r1

,

a^SCo

Method: (...,P,-q^- Rev/Mod K -1

Worklist Comment: 1-10m1 Sample Prep.For spike use: 0.1m1 spk. new

Seq Type SampleP R A Test Matrix Actual Found DL or Yield Unit

1 0 GU-01 U-02 SOL10 6.3ftE02 6.QEE-02 93.300 % Recovery
1 STD 0 aU-07 U-02E SOLID 1 3.17E+00 3.170 % Inst Error

2 9LNK-PREP 0 GU-01 U-02 SOLID 1 41.69e-1 0.0G0 Ug/Y
3 SAMPLE S95T003650 0 2 iU-01 U-02 SOLID N/A 6.44E+02 0.169 ug/g
3 SAMPLE $45T#ID3650 0 2 GU-01 U-02E SOL1D N/A 3.23E+00 o.00G %[nat Error
4 DUP S95T003650 0 2 RU-01 U-02 SOLID 6.44E+02 5.99E+02 7.240 RPD

4 DUP 895T003650 0 2 W-01 U•02E SOL1D.' . 1 j.20E+00 3.200 % tnst.".Error

5 SPK S95T003650 0 Z aU-01 U-02 SOLID 5.69E+01 6.78E+01 119.160 % Recovery

6 SAMPLE S95T003651 0 Z 011-09 U-02 . .. SOLID */A 6.70E+02 0.166 Ug/g .... .
6 SAMPLE S95T003651 0 Z iU-01 U-02E SOLID N/A 3.17E+00 0.000 %[nst Error

7 DUP S931(003651 0 Z GU-01.`. U-02 SOLID 6.70E+02 7,14E+02 6.360 RPD
7 DUP S95T003651 0 2 BI1-01 U-02E SOLID 1 3.16E+00 3.160 % Inst Error

Final page for worklist# 6661

Analyst Signature Date Analyst Signature Date

lr^
r tgnatu ate

Units shown for QC (BLK/BKG) may not reJlect the actual units.
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work[istdata Version 0.0 05/16/95
03/2619612:36

WHC-SD-WM-DP-164, REV. Page:

LABCORE Completed Worklist Report for Worklist# 6661

Analyst: dgg Instrument: U01 Book# 991P,3C.,

Method: ^A-035- (J(q Rev/Mod h- l

Worklist Comrnent: 1-lOml Sample Prep.For spike use: 0.1m1 spk. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 OV-01 if-02 SOLID .6.38$-02 .^6.08$-02 95.300.; Rzcovsry.

1 STD 0 N-01 II-02$ SOLID 1 3.173+00 3.170 \ Iust Rrror

2 8L$[-PR6P 0 OU-01 0'-02 SOLID 1 0.008400 0.000 ug/g
3 SAMPLE S95T003650 0 Z N-O1 V-02 SOLID N/A 6.448+02 0.169 ng/q

3 SAMPLE 895T003650 0Z W-01 = V-02$ SOLID R A 3.23$+00 '.. 0.000 kInet $rros
4 DIIP 895T003650 0 Z N-01 U-02 SOLID 6.443+02 5.991+02 7.240 RPD

4 DDP 89ST001650 OZ 4D'-01 V-02= SOLID 3 3.20E+00 3.200Inat $rrcr

5 SPe: 895T003650 0 Z WII-01 U-02 SOLID 5.69R+01 6.783+01 119.160 t Recovary

6 SAMPLE 895T003651 02 60.01 D-02 SOLID N/A .',6.70R402 0.166 ug/g
6 SAMPLE 89ST003651 0 Z N-01 9-02$ SOLID N/A 3.17R+00 0.000 % Inet Rrror

7 DO'P 895T003651 0Z O[f-01 V-02 BOLID 6.708+02 7.14$+02 6.360RPD
7 DUP S95T003651 0Z W-01 Q-02$ SOLID 1 3.168+00 3.160 % Inst $rror

Final page for worklist# 6661

Analyst Signature Date Analyst Signature Date

Reviewer igna ure Date

C^o xtg^ -k1t^^a vg^, QC^:&+ or,

^\p 00 raM-.

Units shown for QC (BLKIBKG) may not reflect the actual units.
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0311819615:28
A-OW4-1

WHO-SD-WM-DP-164, REV. Page:

LABCORE Data Entry Template for Worklist# 6661

Analyst: Instrument: U01 Boolk# ,2

Method: LA-925-009 Rev/Mod 4^1

Worklist Comment: 1-10m] Sample Prep.For spike use: 0.1ml spk. new

S Type Sample# R A Test Matrix Group# Project

1 STD OU-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95TOO3650 0 Z OU-01 SOLID

Analytes Requested: U-02 I U-02E

4 DUP S95TOO3650 0 Z @U-01 SOLID

S SPK S95TOO3650 0 Z @U-01 SOLID

6 SAMPLE S95TOO3651 0 Z OU-01 SOLID

Analytes Requested: U-02 I U-02E

7 DUP S95T003651 0 Z @U-01 SOLID

95000180 BY104 ROTARY

95000180 BY104 ROTARY

Final page for worklist # 6661

Analyst Signature Date

Data Entry Comments:

Analyst signature Dafe

/W/4?tz.

S = WorkUst Slot Number, R = Repficate Number, A = AUquot Code.

J-995



URANIUM ANALYSIS WHC-SD-WM-DP-164, REV. I
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WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID
,y^ •s. ^ ^

STD STANDARD

• `^^' STANDARD BOOK # 22B56

6661 VOLUME OF SAMPLE mL (SS) 1.00'

",:. DILUTION FACTOR OF SAMPLE DF 1.00

U-01 PREPARATION FACTOR OF SAMPLE ( PF ) 1.00

<:?s LIFETIME IN MICROSECONDS 327.00

LIQUID R2 VALUE 0.9991

RANGE (HIGH OR LO HIGH

96002339 INSTRUMENT UNCERTAINTY (IU ) .. .. 1.93E-06

INSTRUMENT RESULT ( IR) . .. 6.08E-05

0 DETECTION LEVEL (pal ml-) 3.70E-05

::E?k. Z ?$.'^k ♦

NIA RESULT (jig iml-) 6.08E-02

VALUE OF STANDARD 6.38E-02

WL6661 %RECOVERY 95.30

RELATIVE % UNCERTAINTY 3.2

U01

71

SLH Result = DF * PF * IR' 1000

1^"^.''Y
^

JL;S Detectlon Level = 3.70 E-08 * DF • PF • 1000
:i).::.^`....` ... ... ` J. :k:.. k=.^

DGG % Recovery= Result I Value of Standard • 100

A:^.:t:.• `ks:JS32:,

03126196 Relative % Uncertalnty = IU / IR • 100

03C12l96
•••.• . . :Sk : Uwk;:^::kku.K

02•30 AM

BY104ROTARY..

STANDARD.WB1 REV 1.2 ( / 925009ML

19n7

1:\925009\OUT\UE6661.WB1 03/26/96



WORKBOOK PAGE: BLANK2 WHC-SD-WM-DP-164, REV. I
Uranium b Phos horescence: LA-925-009 (A-1 ) LIQUID/SOLID
;:̂ r ^:^>:g?.;::;,y: ;:
...^.^$u .. ^: iix:.a.u:u.^.£.^,

BLNK-PREP BLANK

^E^^ .^.,o K.•i;;r OLUME OF SAMPLE mL SS 1.00.

6661 DILUTION FACTOR OF SAMPLE ( DF ) 1.00

`;fi PREPARATION FACTOR OF SAMPLE ( PF ) 10.00

U-01 DIGEST FACTOR D/L "^ 194ti

a a.a3 LIFETIME IN MICROSECONDS 0.00

SOLID R2 VALUE 0.0000

RANGE ( HIGH OR LOW) 0

96002339 INSTRUMENT UNCERTAINTY IU 0!00E+00

INSTRUMENTRESULT ( IR) 0100E+00

0 DETECTIONLEVEL / 1.69E-01
a433n: :z, •a:::^:.r:es:.

N/A CONCENTRATION IN SOLUTION /L O.00E+00

RESULT (pg 1g) O.00E+00

WL6661 11RELATIVE % UNCERTAINTY

Result = Conc. In Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

?esu14 = " ^ - Co9E-\`8 /a-

nal st DGG Date: 26-Mar-96

Si nature of Chemist JLS Date: 1

BLANK.WB1 REV 1.2 995nn9Ml

1

1:\925009\OUl1UE6661.WB1 03/26/96



WHC-SD-WM-DP-164, REV. ^
WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

SAMPLE SAMPLE

VOLUME OF SAMPLE (mL) SS :... 1.00

6661 DILUTION FACTOR OF SAMPLE ( DF ) 1.00;

PREPARATION FACTOR OF SAMPLE PF 10.00

U-01 DIGEST FACTOR D/L

LIFETIME IN MICROSECONDS 182.00

SOLID R2 VALUE 0.9994

RANGE (HIGH OR LOW) HIGH

96002339 INSTRUMENT UNCERTAINTY (IU ) 4.55E06

INSTRUMENT RESULT IR 1.41E44

0 DETECTION LEVEL pg ig 1.69E-01

FUS,ZR01 CONCENTRATION IN SOLUTION /L 1.41E-03

RESULT / 6.44E+02

S95T003650 RELATNE % UNCERTAINTY 3.2

Result = Conc. In Solution (g/L)' 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR' 100

Concentration In Solution (g/L) = IR ` DF * PF

Fna DGG Date: 26-Mar-96

ature of Chemist: JLS Date:
SAMPLE.WB1 REV I 9 995nnoMl

1`.f'a9

1:\925009\OUTUE6661.WB1 03/26/96



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: DUP4

Uranium b Phos horescence:
11

, LA-925-009 (A-1 ) LIQUID/SOLID

DUP DUP

:?, OLUME OF SAMPLE mL (SS ) 1,00

6661 DILUTION FACTOR OF SAMPLE ( DF ) 1.00

° PREPARATION FACTOR OF SAMPLE ( PF ) .^. 10.00

LIJ U-01 DIGEST FACTOR D IL 2:[7G0:

• LIFETIME IN MICROSECONDS 200.00

SOLID R2 VALUE 0:999b

"` RANGE (HIGH OR LOW) HIGH

96002339 INSTRUMENT UNCERTAINTY IU 4.16EA6

-'s'^;a 11I INSTRUMENT RESULT (IR) .̂ . 1.30E-04

0 DETECTION LEVEL / 1.71E-01

FUS,ZR01 CONCENTRATION IN SOLUTION /L 1.30E-03

.'^ RESULT (jig ia) 5.99E+02

S95T003650 RELATIVE % UNCERTAINTY 3.2

Result = Conc. In Solution (g/L)' 10000001 DgIL

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration In Solution (g/L) = IR * DF * PF

al t: DGG Date: 26-Mar-96

Si natureofChemist: JLS Date: 3 a(D Q
SAMPLE.WB1 REV 1.2 925009ML

2'^0 -0

1:\925009\OU11UE6661.WB1 03/26/96



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: SPIKE5

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

+

+ SPIKE

Concentration = IR * DF * PF

QC Actual (PgImL) = SV (gIL) • 1000

OC Found (YgImL) _(CONC - SR) * OSV / IV • 1000

% Recovery = QC FOUND / QC ACTUAL

"091S8t88a QC ACTUAL = 5.69E+01 yg/mL
QC FOUND = 6.78E+01 PglmL

^ ^11¢:50AN( i : '%SPIKERECOVERY = Iln9u

Analyst: DGG Date: 26-Mar-96

Si nature of Chemisk - ._ JLS Date: 3 IA L. ^Q L
SPIKE.WB1 REV 1.2 (./ 925009ML

2001

1:1925009\OUTUE6661.WB1 03/26/96



WORKBOOK PAGE: SAM6
WHC-SD-WM-DP-164, REV. ^

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

OF

S95T003651

Resuit= Conc. in Solution (g/L) * 10000001 Dg/L

Detection Level = 3.70 E-06 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * DF * PF

4nalyst: DGG Date: 26-Mar-96

iignatureofChemist: 4 ` JLS Date: i3LCA49(„

iAMPLE.WB1 REV 1.2 925009ML

2002

1:\925009\OUTUE6661.WB1 03/26/96



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID
^^:.3".^.̂ Reei.Fa srS.een"'^"^

Fo-.:^,a

DUP

F OLUME OF SAMPLE mL SS

6661 DILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

DF

PF

U-01 DIGEST FACTOR D/L

LIFETIME IN MICROSECONDS

SOLID R2 VALUE

0

RANGE (HIGH OR LOW)

96002339 NSTRUMENT UNCERTAINTY IU
..... ........... INSTRUMENT RESULT IR 1

0 DETECTION LEVEL /
y,

SaLFA
^. ..^. .,^.: :..

FUS,ZR01 CONCENTRATION IN SOLUTION IL

,: :^'^^^ RESULT (pg1g)

S95T003651 RELATIVE % UNCERTAINTY 3.2

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relatlve % Uncertalnty = IU I IR' 100

Concentration In Solution (g/L) = IR' DF * PF

2u./3

I:\925009\OUT\UE6661.WB1 03/26196



workJistdWa
0410919615:06rston

0.0 05/16/95 WHC-SD-WM-DP-164, REV. Page:

LABCORE Completed Worklist Report for Worklist# 6665

Analyst: crj Instrument: U01 Book# 45 gSLy

Method:%-qa5 CS99 Rev/Mod A- \

Worklist Comment: 1-10m1 Sample Prep. For spike use: 0.1m1 spk. new

Seq Type SampleN R A Test Matrix Actual Found DL or Yield Unit

1 sTfl 0 W-01 tr-02 SOLID 6.398-02 6.628-02 103.600ti kweovery

1 8TD 0 Q0-01 0-028 SOLID 1 3.168+00 3.160 tIast Error

2BLBE:PRiP O 1R01 II.02 SOLID 1 2.197+1 21.900tgf8

2 BLaR-PRBP 0 OD-01 II-028 SOLID 1 1.208i00 1.200 % Icot 8rror

3 BTiID?L7 693T003663 VZ 4W-01 D-02 SOLID 6fiC 6.968+03 0.170 ug/g

3 SAMPLE 895T003663 0i O0'-01 II-028 SOLID rf/A 4.268a00 0.000 % Iut 8rror

4o0P 995°M03663 0a 40-01 G-02 SOLID 6.26st9 6.092+3 2.750 9.iro .. . . .

4 DDP 895T003663 0 L 10-01 0-02E SOLID 1 4.178t00 4.170 % Inmt 8rror

5 SPA 995T003663 0Z W-411 II•03 BOLID 5.693401 7.00ts00 12.300i R^ry:

6 SAMPLE 895T003664 0 2 W-01 0-02 SOLID N/A 2.408t04 0.382 ug/g

68NfPL8 895T005664 DZ 1U-0l R-028 SOLID :.'a A 3.75Wa00 0.000 % Inst Error

7 DOP 8951003664 0 S N-01 0-02 SOLID 2.408+4 2.716+4 12.130 RPD

7 DOW ae5'3'003664 a i !II-al II-078 SOLID 1 9.44W00 9.400. t x^t Error

Final page for worklist# 6665

Analyst Signature Date Analyst Signature Date

^iCo
wer 1 . ure Date

`S ^S-C 00 3^0103 v^^ 11 ^iq cxQv%

vU-C.oUtAA^ Cud v)04 vv-^ c.6v4ro 1

Units shown for QC (BLK/BKG) may not reflect the actual units.

2004



0311919607:31 WHC-SD-WM-DF-164, REU.' Page: ]

AOW'' LABCORE Data Entry Template for Wor ist# 6665
cz;1

Analyst: Instr^ent: U01 t10 ( Book#

Method: LA-925-009 URev/Mod A -1
Worklist Comment: 1-10m1 Sample Prep. For spike use: 0.1m1 spk. new

S Type

1 STD

R A Test Matrix

®U-01 SOLID

6roup# Project

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95T003663 0 Z ®U-01 SOLID

Analytes Requested: U-02 , U-02E

4 DUP S95T003663 0 Z ®U-01 SOLID

5 SPK 595T003663 0 Z(9U-01 SOLID

6 SAMPLE S95T003664 0 Z OU-01 SOLID

Analytes Requested: U-02 , U-02E

7 DUP S95T003664 0 Z OU-01 SOLID

95000180 BY104 ROTARY

95000180 BY104 ROTARY

Final page for worklist # 6665
1

/ e„____
na yst ature Date An lyst '' ture at

^

Data Entry Comments:

S- Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2L'()5



-------------------------
Sample ID WL6665

--------- ----------------------------------
Date/Time 04/05/96/13:38:47

----------

Description BLK Cal Y=8.55E+07X-4.08E+02
Ref. Ratio 1.017 Intensity 277 us)
Laser Pulses 500 Conc - + 3.06E-07 g/L
Lifetime 224 + 1.518 us ilution Factor 1 mL/mL
ii2 .998
Integrated 488' F I NAJ' E

---

--------------
Range:

--------- -------------------------------------- ----------

: ample I'.'! WL6665 Date/Time 04/05/96 /

Description ELK CaI Y=6.04E+09X0
Sef. Ratio .9'9 Intensity 23412 (t= 39 us)
Laser Pulses 500 Conc 4.75E-06 + 5.71E-08 g/L
Lifetime 227 + .588 us Dilution Factor 1 mL/mL
R2 .9997
?ntegrated 378563 FINAL RESULT 4.75E-06 + 5.71E-08 g/L
Range: LOW
----------------------- -- ------- -- --- --- -
Sample ID S95T003663

- --- - -----------------------
Date/Time 04/05/96/13:41:20

----------

Description SAM Cal Y=8.55E+07X-4.O8E+02
Ref. Ratio 1.046 Intensity 49064 (t= 182 us)
Laser Pulses 500 Conc i.36E-03 + 5.79E-05 g/L
Lifetime 194 + 2.109 us Dilution Factor 1 mL,imL
R2 .9949
integrated 633119 FINAL RESULT 1.36E-03 + 5.79E-05 g/L
=;ange: HIGH
------------------ - --- --- --
Sanple ID S95T003663

------------------------------------------
Date/Time 04/05/96/13:43:02

----------

Description DUP Cal Y=8.55E+07X-4.08E+02
Ref. Ratio 1.033 Intensity 47539 (t= 182 us)
Laser Pulses 500 Conc 1.36E-03 + 5.67E-05 g/L
Lifetime 189 + 1.936 us Dilution Factor 1 mL/r,iL
R2 .9955
Integrated 603403 FINAL RESULT 1.36E-03 + 5.67E-05 g/L
Range: HIGH

2006



Sample ID S95T003663
Description SPK
Ref. Ratio 1.049
Laser Pulses 500
Lifetime 189 + 2.004 us
R2 .9952
Integrated 635462
Range: HIGH
--------------------------

Sample ID S95T003664
Description SAM
Ref. Ratio 1.048

, Laser Pulses 500
Lifetime 218 + 1.547 us
R2 .9978
Integrated 720995
Range: HIGH
--------------------------
Sanple ID S95T003664
Description DUP
Ref. Ratio 1.04
Laser Pulses 500
Lifetime 35 + .47 us
R2 .9958
Int.egrated 173441
Range: HIGH

Date/Time 04/05/96/13:44:25
Cal Y=8.55E+07X-4.08E+02
Intensity 49815 (t= 182 us)
Conc 1.43E-03 + 6.03E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.43E-03 + 6.03E-05 g/L

--- --- --- ---- -- --- --- -------
Date/Time 04/05/96/13:46:30
Cal Y=8.55E+07X-4.08E+02
Intensity 47737 (t= 312 us)
Conc 2.32E-03 + 8.70E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.32E-03 + 8.70E-05 g/L

-----------------------------------
Date/Time 04/05/96/13:47:44
Cal Y=8.55E+07X-4.08E+02
intensity 54605 (t= 39 us)
Conc 2.51E-03 + 2.36E-04 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.51E-03 + 2.36E-04 g/L

2007



WMC=6D-WM-1)r - ; Ga, REV. I
WORKBOOK PAGE: STD1

Uranium by Phospl

LIQUID

LA-925-009 (A-1)

C67:1

LIQUIDISOLID

3.70E-05

UNCERTAINTY

STANDARD.WB1 REV 2.0

Result = DF • PF ' IR " 1000

Detection Level = 3.70 E-08' DF' PF" 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU I I12" 100

2008

I:\925009\OUT\UR6665.WB1 04/09/96 10:13:59



WORKBOOK PAGE: BLANK2 WI104I3-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

VALUE

OR

II N/A IICONCENTRATION IN SOLUTION (g/L) II 4.75E-05

Result = Conc. in Solution (gIL) * 1000000 ! DgIL

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR • 100

Concentration in Soiutlon (g/L) = IR * DF * PF

Analyst: CRJ Date: 09-Apr-96

Si nature of Chemist: JLS Date:

ANIV 1AIn1 oCX/ O n o94nnanAl

2^C9

1:\925009\OUT\UR6665.WB1 04/09/96 10:15:36



WHC-SD-WM-DP-164, REV. I

WORKBOOK PAGE: SAM3

Uranium by Phos LA-925-009 (A-1) LIQUIDISOLID

T

T

SAMPLE.WB1 REV 2.0

Result = Conc. in Solution (g/L)' 1000000 / Dg/L

Detection Level = 3.70 E-08' DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR' DF' PF

925009ML

JLS Date:

2u2fl

1:\925009\OUT\UR6665.WB1 04/09/96 10:17:05



WHC-SD-WM-DP-164, REV. ^
WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

VALUE

OR

TIVE %

OF

SOLUTION

Result = Conc. In Solution (g/L)' 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF' PF * 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR * DF * PF

Si g nature of Chemist:

SAMPLE.WB1 REV 2.0 925009ML

2021

8.09E+03

1:\925009\OUT\UR6665. WB 1 04/09/96 10:18:38



WORKBOOK PAGE: SPIKE5
WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

+
+

Concentration = IR * DF * PF

QC Actual (Np/mL) = SV (g/L) • 1000

QC Found (PgImL) _(CONC - SR) • OSV / IV * 1000

% Recovery - QC FOUND / CC ACTUAL

QC ACTUAL ^ 6.69E+01 pg/mL

QC FOUND = 7.00E+00 Pg/mL

+ e'1 W .. ... e; fi, BPIKP RFCCVFRV = 7234

SPIKE.WB1 REV 2.0

2u12

I:1925009%OUT\UR6885.WB1 04109/96 14:39:19



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: SAM6

Uranium b Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE SAMPLE

OLUME OF SAMPLE mL SS 1.00.

6665 DILUTION FACTOR OF SAMPLE (DF)&

PREPARATION FACTOR OF SAMPLE PF 10.06

U-01 DIGEST FACTOR D /L ." ^

LIFETIME IN MICROSECONDS 218:00

SOLID R2 VALUE 0.9878'

RANGE (HIGH OR LOW) HI^H

96002340 INSTRUMENT UNCERTAINTY IU 8.70E 05

INSTRUMENT RESULT ( IR) 232E03

0 DETECTION LEVEL Ijg/g 3.82E-01
s.;a..w;^.,. ti ^r.y..^..n1. . ..1.

FUS,ZR01 CONCENTRATION IN SOLUTION /L 2.32E-02

RESULT (pg/g) 2.40E+04

S95T003664 RELATIVE % UNCERTAINTY 3.8

Result = Conc. in Solution )g/L)' 1000000 / DgIL

=^s=`<, ....... 3. ` Detection Level = 3.70 E-08 • DF • PF • 10000001 DF

Relative % Uncertainty = IU I IR 100

Cl^d
<;i^38-.',•eiiYi^'m Concentration in Solution (g/L) IR DF PF

Signature of Chemist:

SAMPLE.WB1 REV 2.0

20:13

9

1:\925009\OUT\UR6665. WB 1 04/09196 10:21:35



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: DUP7

Uranium by Phospi LA-925-009 (A-1) LIQUID/SOLID

OLUME OF SAMPLE mL 55 Tz4D:

6665 DILUTION FACTOR OF SAMPLE DF 1.A0

PREPARATION FACTOR OF SAMPLE PF

U-01 DIGEST FACTOR (Dg/L) : -

LIFETIME IN MICROSECONDS

SOLID R2 VALUE ^•g^'

RANGE (HIGH OR LOW) HICt1fi ::

96002340 INSTRUMENT UNCERTAINTY IU ^38E-04

INSTRUMENT RESULT IR 2.51E-03

0 DETECTION LEVEL / 3.99E-01

,;^..., ..> ^•^ . •»

FUS,ZR01 CONCENTRATION IN SOLUTION /L 2.51E-02

NN^e.'IN RESULT (uo/al 2.71 E+04

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR' 100

Concentration In Solution (g/L) = IR * DF * PF

JLS Date: Sh /9

SAMPLE.WB1 REV 2.0

2D14

1:\925009\OUT\UR6665.WB1 04109/96 10:23:00



worklistrad Version 0.0 04/18/96 Page:

04/26/9608:29 WHC-SD-WM-DP-164, REV. I

LABCORE Completed RadChem Report for Worklist#: 7590

Analyst: dgg Instrument: U01

Method: ^„p,-025-ODq Rev/Mod p- I

Book# as esLv

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun 2 / jis

Seq Type Semplek R A Test Matrix Actual Found DL or Yield Unit

1 4TD 0 PU-01 U-02 SOLID 0.0639 6.21r2 97,183 % Recovery

1 STD 0 SU-01 U-02E SOLID 1 3.3 3.300 % Inst Error

2 SLNK-PREP 0 GU-01:'. U-02 SOLID i 0.65'; U819 .. . .

2 BLNK-PREP 0 GU-01 U-02E SOLID 1 ne X Inst Error

3 SAMPLE S95T0038`N 0 2 RU-01 11-02 SDLI4 :NIA 9.9e`2 165.06402 tffiyy .. . ..

3 SAMPLE S95T003811 0 Z aU-01 U-02E SOLID N/A 1.5 O.Oe+000 X Inat Error

4 DUP 595TD93821 0 2 SU-01 U-02 SOLID 9.9e+2 1.03e+3 3.960:'.RPD ... ...

4 DUP S95T003811 0 2 OU-01 U-02E SOLID 1 1.3 1.300 X Inst Error

55vK S95T003811 0 z 8u-01 U-02 :. : SOGID 100 11E 118.000 % Recovery

Final page for worklist# 7590

Analyst Signature Date Analyst Signature Date

4 -su
C;leviewer tgnature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2J15



- - + .

04/11/9610:57 WHC-SD-WM-DP-164, REV.I Page:

A-°°°4-1
LABCORE Data Entry Template for Worklist# 7590

Analyst: 4A^5_Instrument: U01 Book# 8 $56

Method: LA-925-009 Rev/Mod A -1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun 2 / jls

S Type Saaple/ R A Test Matrix 6roup/ Project

1 STD @U-01 SOLID

2 gLPIK-PREP @U-01 SOLID

3 SAMPLE S95T003811 0 Z @U-O1 SOLID 95000200 SY104 ROTARY

Analytes Requested: U-02 , U-02E

4 DUP S95T003811 0 Z @U-01 SOLID

5 SPK S95T003811 0 Z @U-01 SOLID

Final page for worklist # 7590

^°.^,^ C^
yst ig ure ate

Aa a
a yst ignature ate

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2L1S



Uranium Data Collection Sheet
WHC-SD-WM-DP-164, REV. (

Workiist Number: -1590

Spike Book Number: a a B 55

DateITime: -2296

Spike Volume: • / 00 ,,.,j

Sample
T e

Sample
Number

Digest
Factor

Preparation
Factor

Sample
Size

Dilution
Factor

Comments

STD /0-/ 0
/

BLNK

SAM S95 381 a. 34a0 /OU

13uP as-v3a\i a.a3o .JO0-/0 /

SPA V-E S9 r $ii •/Qa -/0 ^

2z 17



WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID
STANDARD

STANDARD STANDARD BOOK # +LSB56

OLUME OF SAMPLE (mL) (SS)

OR OF SAMPLE

FACTOR OF SAMPLE

IN

OR

3.70E-05

RESULT ( /mL B.21E-02

JVALUE OF STANDARD 6.39E-02

%RECOVERY 97.18

:: RELATIVE % UNCERTAINTY 3.3

Result = DF' PF' IR' 1000

Detection Level = 3.70 E-08 * DF' PF' 1000

% Recovery = Result / Value of Standard * 100

% Uncertainty = IU / IR' 100

knalyst: DGG Date: 26-AprZ

>ignature of Chemist: JLS Date: 4b^ 5

VLJVVa_li

23 1i8
rnuc i ur ic

P:\QPRO\METHODS\925009 C.WB1 04/26/96 07:51:05



ETIME IN

VALUE

H OR LOW)

r UNCERTAINTY

T RESULT

LEVEL uala

lillINjElIffMCONCENTRATION IN SOLUTION /L O.00E+00

I
RESULT (pg/g) O.00E+00

RELATIVE % UNCERTAINTY N A

Rt°ul^ _ < 1.105

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF' 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR * DF * PF

nal st: DGG Date: 26-A r-9y " e`

Si nature of Chemist: JLS Date: A (, q
^]C\/ A fl f^lG/^/^l1 I1

^ P9vL G VI IL

2
P:\QPROVNETHODS\925009 C.WB1 04/26/96 07:54:10



WHC-SD-WM-DP-164, REV. I

Uranium Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

OF SAMPLE

DILUTION FACTOR OF SAMPLE (DF) yzDO:

': PREPARATION FACTOR OF SAMPLE (PF) 100.00

DIGEST FACTOR

g

D /L) ^:2420.

LIFETIME IN MICROSECONDS 228:OU'.

OR

1DETECTION LEVEL ua/a fl 1.65E+00 fl

ONCENTRATION IN SOLUTION ( /L) 2.22E-03

W .'; RESULT (pg/g) 9.90E+02

RELATIVE % UNCERTAINTY 1.5

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = lU / IR * 100

Concentration in Solution (g/L) = IR' DF ` PF

2^20
P:\QPROVv1ETHODS\925009_C.WB1 04/26/96 07:53:15



WHC-SD-WM-DP-164, REV. I
Uranium by Phosphorescence: LA-925-009 (A-1 LIQUID/SOLID

DUPLICATE OLUME OF SAMPLE (rr

IWIDILUTION FACTOR OF S

:%7$#^^) > PREPARATION FACTOR

MU4^ ;'. LIFETIME IN MICROSECONDS Z31.Oe1

61R2VALUE Wm8

A OR LOW)

r UNCERTAINTY

r RESULT

LEVEL ua/a

3CONCENTRATION IN SOLUTION /L 2.29E-0

<: RESULT (pg/g) 1.03E+03

RELATIVE % UNCERTAINTY 1.3

Result = Conc. in Solution (g/L)' 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF' PF' 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR' DF * PF

Y

2021
P:\QPRO\METHODS\925009 C.WB1 04/26/96 07:55:10



WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

SPIKE PIKE BOOK aY

OLUME OF SAMPLE + SPIKE mL SS

DILUTION FACTOR OF SAMPLE + SPIKE DF

PREPARATION FACTOR OF SAMPLE + SPIKE IPFI ltt0lT6

ETIME IN MICROSECONDS

VALUE

NGE (HIGH OR LOW)

I^IJ.S[I?lit , 12
RIGINAL SAMPLE VOLUME BEFORE PREP (mL) OSV p.i0l

ONCENTRATION IN SOLUTION (s7/Ll FROM SAMPLE FO ISR)F-11 0.iM122

Concentration = IR' DF' PF

QC Actual ( pg/mL) = SV (g/L)' 1000

QC Found (pg/mL) _ (CONC - SR)' OSV / IV • 1000

% Recovery = QC FOUND / QC ACTUAL

DW221Q$ QC ACTUAL = 5.69E+01 pg/mL

QC FOUND = 6.72E+01 Ng/mL

A00 plM % SPIKE RECOVERY = 118.1%

Anal st: DGG Date: 26-A r-95 +

Si nature of Chemist: JLS Date: 4 al. M kc

CV I.V atouuy . PAGE 5 OF 12

2022
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WHC-SD-WM-DP-164, REV. I

URANIUM ANALYSIS

Saaple ID 22B56 Date/ii®e 04/22196/07:49:52

4 Destription LMCS STD. Cal Y=6.07E+07X+425.453

Ref:Ratio .942 - Intensity 3768 (t= 39 us)

"A Lases Pulses 500 -Cdnc -6:2IE=05 +2.04E-06 ug/L

Lifetime 296 + 2.013 us Dilution Factor I nL/eL

Od-f1 R2 .99fi
d 704:2i tt FINAL RESULT 6.21E-05 + 2.04E-06egra eIn

Range; r:6ri
ISanpleTCF'FEP-BLK Cate/Tine 04/22/96/08:05:14

Description BY-104 Cal Y=4.39E+09%+:;,8BE-04

Ref. Ratio 1.008
M

?ntensity -825 (t= 39 us)

Laser Pulses 500 Conc + 4 IL

'L1fet:Sa T us ::Iui16? Factor i 3L4L

n'%

iuteyrdL'u ,

rt

i.NnL REOdLT

Ran4e: LOW
;a:;,;? i;ant

-------------------- ------- ----- -------------------------------------

:u ,_:.. iate,ii4e 04,2DS6^08:c:,.,
:"i t P-16; ".c AMEWPOWN4r

o .:il: ^ ;66,

_i]t - - - - - .. „_ - : ;

[t::`e 20 - hill IS ._ M 7.' Fs_I i--

;: .795

Qteyat__ :_ f 'n' F S3LT -.3 + --.' -r-,- 8/L
Wye: tLr
-----------'--------------- ------- -----------------------------

Sarpie : _i.VW_.i. i::r'
-

Cat.,MF U522 1 5E:226

Descr.ption eY-:v4 Cal Y=4Mc+(i9A+,.bc_M

nEf. Ratio
u5i

Laicr M e _•;O -- ^^^ .• -•. °y,''

__fet:€= . ."-. -- Ci-a an Factor A,'e-

-,2 .ii*- ,rOB11

9:23re.... ..c._- F.t.a ,-.uL! 2.27 E-0 5 +

?:a^.ye: .71
___------------------------- --------------------- ___________________

Cate/ :ae 04;22l56,'G :i::4?Sacp>e IC S4"..MBii-91
Descripii3l ,.al Y=6.07c+17X+4L5.W

•c '+ Z . _ 'S,' ^_!fiaf. i^¢L'.G ,026 _ -̂, te a_li'j . 4 .
..

as2i '. ] . : . 634004 - . uys-

A;EtiEe 25; e5 _. , Factor i K.n

R2 .9945 D"

I°-.,r•tFd 512t2 FKAL n: LT 634E-04 204P05 SAL

Rar,g=.s ran

2^ti^



worklistrad Version 0.0 04/18/96 Page:

05/01/96 09:09 WHC-SD-WM-DP-164, REV. I

LABCORE Completed RadChem Report for Worklist#: 7591

Analys7.: cjo Instrument: U01 Book# qSeaL.o

Method: A-^1 5-(7Jq Rev/Mod pi -l

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 011-01 U-02 SOLID 6.39E-02 7.24E<02113.302 XReaovery.

1 STD 0 all-01 U-02E SOLID 1 3.14E+00 3.140 X Inst Error

2BLNK-PREP 0 8U-04 U-02 SOLID 1.".. 5.48E+154.800 UB/9 .. .. ..

2 BLNK-PREP 0 8U-01 U-02E SOLID 1 i.63E+00 1.630 X Inst Error

3 SAMPLE 595T003663 0 Z 8U-01U-02 SOLID N/A 2.57E+04 170.Oe-002 ug/B

3 SAMPLE 595T003663 0 Z all-01 U-02E SOLID N/A 3.10E+00 0.0e+000 % Inst Error

4 DUP S95T003663 0Z 51U-01 U-02SOLID 2.57E+4 2.35E+4'^ 8.943 RPD

4 DUP S95T003663 0 Z e'1U-01 U-02E SOLID 1 3.11E+00 3.110 % Inst Error

5SPK S95T003663 0 2 OU-01 U-02 SOLID 5.69E+01 .5.32E+01 93:497...% Recovery

Final page for worklist# 7591

Analyst Signature Date Analyst Signature Date

50v iewer Signa ure Date

Uni1s shnwu fnr QC (BLK/BKG) may not reflect the actual units.

2024



04111196 io:5s WHC-SD-WM-DP-164, REV. I Page:

A-0°°4-'
LABCORE Data Entry Template for Worklist# 7591

Analyst: l^/V7T Instrument: U01 Book#

Method: LA-925-009 Rev/Mod 14-1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Saaple/ R A Test Matrix 6roup# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95T003663 0 Z @U-01 SOLID 95000180 BY104 ROTARY

Analytes Requested: U-02 , U-02E

4 DUP S95T003663 0 Z @U-01 SOLID

5 SPK S95T003663 0 Z @U-01 SOLID

Final page for worklist # 7591

,^ y^?S
n^gnatue
^

-Sate

Data Entry Comments:

Analyst3ignature ate

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2v25



WHC-SD-WM-DP-164, REV.
URANIUM ANALYSIS

Sample ID 45B56
Description STD Date/Time 04/25/96/03:20:40

Ref. Ratio 1.013 Cal Y=8.50E+07X-1.01E+03

Laser Pulses 500 Intensity 4103 (t= 39 us)
Lifetime 230 + .742 us Conc 7.24E-05 + 2,27E-06 g/L
R2 .9996 Dilution Factor 1 mL/mL

Integrated 68534

Range: HIGH FINAL RESULT 7.24E-05 + 2.27E-06 g/L

Samp::: i7"

DescripLio'n uL'^vK.-PREP Date/ TiF.e

Ref. Ratio 1.017 Cal Y=5.51E+09X0

Laser Pulses 500 Intensity 4854 (:_ -,S s)

Lifetime ^14 + 1.519 us --onc 1.^9E-Q6 • 1.94E-02 g/L

R-- .9978 Dilution Factor 1 mL/mL

integrated 6V974

Range: LOW FI;VAL RESLLT 1.19E-06 4- 1.94E-OB g%L

Sample ID S95T003663
Description SAM Date/Time 01 4/LS/96:'G,:

Ref. Ratio 1.004 Cal Y=8.50E+07X-1.01E+0-

Laser Pulses 500 Intensity 37275 (t= 39 us)

Lifetime 221 + .428 us Conc 5.58E-04 + 1.73E-05 g/L

R;' .9999 Dilution Factor 1 mL/mL

Integrated 59410a --
73E O5 /L

Range: HIGH FINAL RESULT 5.58E-04 + 1. 9

Sample ID S95T003663
Description DUP Date/Time 04/25/96/03,:.-7:21
Ref. Ratio 1.001 Cal Y=8.50E+07X-1.ir1E+03
Laser Pulses 500 Intensity 35549 (t= 39 us)
Lifetime 241 + .691 us Conr 5.24E-04 + 1.63E-05 g/L
R2 .9997 Dilution Factor 1 mL/mL
Integrated 608665
Range: HIGH FINAL RESULT 5.24E-04 + 1.63E-05 g/L

-
Sample ID S95T003663 -----------------------------------
Description SPK Date/Time 04/25/96/03:40:48
Ref. Ratio 1.019 Cal Y=8.50E+07X-1.01E+03
Laser Pulses 500 Intensity 51206 ( t= 130 us)
Lifetime 244 +,584 us Conc 1.09E-03 + 3.41E-05 g/L
R2 .9997 Dilution Factor 1 mL/mL
integrated 893712
Range: HIGH FINAL RESULT 1.09E-03 + 3.41E-05 g!L

2^^^



WORKBOOK PAGE: STD1

Uranium by Phosp

OF

0

WHC-SD-WM-DP-164, REV. i

LA-925-009 (A-1) LIQUID/SOLID

OF SAMPLE

TOR OF SAMPLE

1.00

1.00

230.00

0.9996

HIGH

2.27E-06

I

UNCERTAINTY

SLH2 Result = DF' PF " IR " 1000

a. : .!<?ao;::<

JLS Detection Level = 3.70 E-08 • DF' PF' 1000

ON

KNT % Recovery = Result / Value of Standard * 100

000/98 Relative % Uncertainty = IU / IR * 100

... 03:30 AM

STANDARD.WB1 REV 2.0

2027
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WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: BLANK2

Uranium by Phosph( LA-925-009 (A-1) LIQUID/SOLID

BLANK

FACTOR

LlfCIIIIIG IIY 1111VIYVJLVVIYVJ LI1NV

SOLID 1R2 VALUE 0.9978

OR

^MIRESULT (up/G) II 5.48E+011

Result = Conc. in Solution (gIL) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF' 10000001 DF

Relative % Uncertainty =1U / IR * 100

Concentration In Solution (g/L) = IR * DF * PF

analyst: KNT Date: 30-Apr-96

3i nature of Chemist: JLS Date:

Al AfJK V1/R1 DG\/ 7!1 07Snl101.A1

2023
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WHC-SD-WM-DP-164, REV. I

Uranium LA-925-009 (A-1) LIQUID/SOLID

vuLUmn Ur sAMrLt mL ss ^.0u

7591 DILUTION FACTOR OF SAMPLE IDFI 1.00

IN

1.

2.57E+04

AINTY

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08' DF * PF' 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration In Solution (gIL) = IR' DF * PF

EAnal t: KNT Date: 30-Apr-96

Si nature of Chemist: JLS Date: 9

SAMPLE.WB1 REV 2.0 92500 ML

2029
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WHC-SD-WM-DP-164, REV. j
WORKBOOK PAGE: DUP4

Uranium by Phosp

DUP

ce: LA-925-009 (A-1) LIQUID/SOLID

JIMIMMEMINEIMMOLUME OF SAMPLE mL (SS)II 1.0t1'
7591 DILUTION FACTOR OF SAMPLE lDFI i nn'

IN

63dIII 1I:

OR

Result = Conc. in Solution (g/L)' 1000000 / Dg/L

Detection Level = 3.70 E-08' DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 30 Apr 96

Signature of Chemist: JLS Date: SI II GC.
SAMPLE.WB1 REV 2.0 U 925009ML

2030
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WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: SPIKE5

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

+
+

+

Concentration - IR * DF * PF

CC Actual (Pg/mL) a SV (g/L) • 1000

QC Found (Pg/mL) - (CONC - SR) • OSV / IV • 1000

% Recovery - QC FOUND / QC ACTUAL

QC ACTUAL ^ 6.69E+01 pg/mL

OC FOUND ^ 6.32E+01 pg/mL

,. ^'ABJ1#E^. . . % SPIKE RECOVERY . es sa

SPIKE.WB1 REV 2.0 / / 925009ML

2031
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wor,Nli.rtrad Version 0.0 04/18/96
WHC-SD-WM-DP-164 REV.

Page:
05/01/96 10:29

LABCORE Completed RadChem Report for Worklist#: 7592

Analyst: cjo Instrument: U01

Method: l^R-^1a5-OOFa Rev/Mod A-1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Bookk 4585

Seq Type SatnpleM R A Test Matrix Actual Found DL or Yield Unit

1Sm 0 olt-01 U-02 SOLID 6.39E•02 7.23E•02 113.146 X Recovery
1 STD 0 iJU-01 U-02E SOLID 1 3.11E+00 3.110 X Inst Error
2BLNK-PREP .'.. 0 aU-01 U-02 SOLID 1 6.10E+Y; 61.000 . ::U9/9
2 BLNK-PREP 0 G17-01 U-02E SOLID 1 2.06E+00 2.060 X Inst Error
3SANPLE $95T003649 0 Z 21-01 U-02 SOLID .::. M/A 1.01E+03 158.Oe-002 ug/p .. .
3 SAMPLE S95T003649 0 2 GU-01 U-02E SOLID N/A 1.30E+00 O.Oe+000 X Inst Error
4 DUP SFSr003649 0 2 SU-01 U-02 SOLID 1.01E+3 8.63$+2< 15.697RPD
4 DUP S95T003649 0 Z 8U-01 U-02E SOLID 1 1.40E+00 1.400 % Inst Error
53PK S95T003649 0 Z aU-01 U-02 SOLID :..:5.69E+01 5.64E+01''. 99.20 X Recovery :. .. .

Final page for worklist# 7592

Analyst Signature Date Analyst Signature Date

, 5/^1 ^^
^viewer Signature ate

Units shown for QC (BLK/BKG) may not reflect the actual units.

20u2



worklistrad Version 0.0 04/18/96 WHC-SD-WM-DP-164, REV. ) Page:

05/01/96 09:01

LABCORE Completed RadChem Report for Worklist#: 7592

Analyst: cjo Instrument: U01 Book#

Method: Rev/Mod

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Seq Type SampleN R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 fi1U=01 U-02 .. ..'SOLID 6.39E-02 7.23E+02^.. 113.146 % Recovery

1 STD 0 aU-01 U-02E SOLID 1 3.11E+00 3.110 % Inst Error

2 eLNK-PREP 0 8U-o1 U-02 SOLID 1 .:' 6.10E+1 2- : 61.000 ^u8/g

2 BLNK-PREP 0 8U-01 U-02E SOLID 1 2.06E+00 2.060 % Inst Error

3 SAMPLE 595T003649 0Z BU-01 U-02 SOLID N/A 1.37E+03 '^ 15$.0e-002 ugjg

3 SAMPLE 595T003649 0 2 filU-01 U-02E SOLID N/A 3.55E+00 O.Oe+000 X Inst Error

4 DUP S95T003649 0 Z fi1U-01 U-02 SOLID 1.37E+3 8.63E+2 45.410 RPD

4 DUP S95T003649 0 2 filU-01 U-02E SOLID 1 1.40E+00 1.400 % Inst Error

5 SPK 595T003649 0 2 aU-01 U-02 SOLID 5.69E+01 .5.56E+01 97.715 % Recovery.

Final page for worklist# 7592

Analyst Signature Date Analyst Signature Date

R Wer ignat re Date

kAt84.) l!c o-r^d Cou a.>r 2r tro r and spi k.a,

-kknau3h SNn c^riGV^ g

on 5111atp (a^ k 0_00 nti..

Units ahnwn jor QC (BLK/BKG) map not reflect the actual units.

2033



o4111196 10a9 WHC-SD-WM-DP-164, REV. )
Page: 1

A-°°°4-1
LABCORE Data Entry Template for Worklist# 7592

Analyst: kA/Zl Instrument: U01 Book# S^S

Method: LA-925-009 Rev/Mod 4`1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Sasfple# R A Test Matrix 6roup/ Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95T003649 0 Z @U-01 SOLID 95000180 BY104 ROTARY

Analytes Requested: U-02 , U-02E

4 DUP S95TOO3649 0 2 @U-01 SOLID

5 SPK S95T003649 0 Z @U-01 SOLID

Final page for worklist # 7592

t^ =
Analyst Signature Date -9'". y- ^6Ana lyst lgnature Date

^/y/J' 6^`u". 5l^ ^p6

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2D34



WHC-SD-WM-DP-164, REV.

URANIUM At1ALYSIS

Sample ID 45956
-------------

--------------
Description STD jDate/Time 04/25/96/02:18:06
Ref. Ratio .997 ICal Y=8.50E+07X-1.01E+03
Laser Pulses 500 llntensity 4157 (t= 39 us)
Lifetime 221 + .461 u!Conc 7.23E-05 + 2.25E-06 g/L
R2 .9998 IDilution Factor 1 mL/mL
Integrated 65604
Range: HIGH FINAL
------------

RESULT 7.23E-05 + 2.25E-06 g/L

--- - ---- i

Sample ID S95T003649

Description DUP Date/Time 04/25/96/03:15:08
Refi. Ratio 1.027 Cal Y=5.51E+09X0
Laser Pulses 500 Intensity 736B (t= ^9 us)
Lifetime 224 + 1.244 us Conc 1.75E-06 + 2,45E-08 g/L
R2 .9987 Dilution Factor 1 mL/mL
Integrated 124898

Range: LOW FINAL RESULT _.,bE-06 T L.,;Sc-i- ^8 g/L

Sample ID S95T00364 9
----------------------------------- -Description SPK -
Date/Time 04/25/96/03:17:22

Ref. Ratio 1.006 Cal Y=8.50E+07X-1.01E+03
Laser Puises 500

Intensity 38924 (t= 39 us)Lifetime 201 + .545 us
Conc 5.BeE-04 + 1,64E-05 g/L

R2 .9997
Dilution Factor I mL/mL

Integrated 569073

Range: HIGH FINAL RESULT 5.BEE-04 + 1.64E-U5 giL

2D uJ



WHG-SD-WM-DP-164, REV. j
WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1) LKdUID/SULILI
n.

STD STANDARD

STANDARD BOOK # 45856

7592 VOLUME OF SAMPLE (mL) (SS ) 1.00

? DILUTION FACTOR OF SAMPLE ( DF ) 1.00

U-01 PREPARATION FACTOR OF SAMPLE ( PF ) 1.00

LIFETIME IN MICROSECONDS 221.00

LIQUID R2 VALUE 0.9998

RANGE (HIGH OR LOW) HIGH

96003396 INSTRUMENT UNCERTAINTY ( IU ) 2.25E.06

INSTRUMENT RESULT ( IR ) 7.23E.05

0 DETECTION LEVEL (pg/mL ) 3.70E-05

N/A RESULT ftia/rnl-) 7.23E-02

VALUE OF STANDARD 6.39E-02

WL7592 %RECOVERY 113.15

RELATIVE % UNCERTAINTY 3.1

: U01
\.

,

SLH2 Result = DF' PF' IR * 1000

JLS = Detection Level = 3.70 E-08 • DF " PF • 1000

KNT % Recovery = Result / Value of Standard • 100

04130/96 Relative % Uncertainty = IU / IR 100

04125/96
w £717?.:, ,

i.:.i9k:ysT.,^:^:

„03:00 AM
•A;kx..•

BY104 ROTARY

Anal yst: KNT Date: 30-Apr-96

Sig nature of Chemist: JLS Date: R

RTANnARr] WR1 RFV 9 0 9950091VIL

2036

1:\925009\OUT\UR7592.WB 1 04/30/96 11:33:45



WORKBOOK PAGE: BLANK2

Uranium by Phosphc

WHC-SD-WM-DP-164, REV. I

LA-925-009 (A-1) LIQUID/SOLID

BLANK

FACTOR OF

OF SAMPLE

F. INSTRUMENT RESULT (IRA 1.43E-06i

H 0 UDETECTION LEVEL ug/g 11 1.58E+00 N

IN

Result = Conc. In Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08' DF' PF' 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration In Solution (g/L) = IR * DF * PF

6.1

°t loSi nature of Chemist: JLS Date: 75
BLANK.WB1 REV 2.0 925009ML

2, "7

1:\925009\OUllUR7592.WB1 04/30/96 11:34:21



WORKBOOK PAGE: SAM3

Uranium by Phospi

SOLID

WHC-SD-WM-DP-164, REV.)

LA-925-009 (A-1) LIQUID/SOLID

OR

1.01

TIVE %

Result = Conc. in Solution (g/L)' 10000001 Dg/L

Detection Level = 3.70 E-08' DF • PF' 10000001 DF

Relative % Uncertainty =1U / IR' 100

Concentration In Solution (g/L) = IR * DF * PF

Anal st: KNT Date: 30-A r-96

Sig nature of Chemist: JLS Date:

SAMPLE.WB1 REV 2.0 925009ML

203S

1:\925009\OUT\UR7592.WB1 05/01/96 09:49:36



WORKBOOK PAGE: DUP4

Uranium by Phosp

OF

° WHC-SD-WM-DP-164, REV. /

LA-925-009 (A-1) LIQUID/SOLID

7592

°*a .

DILUTION FAGTOR OF SAMPLt

PREPARATION FACTOR OF SAMPLE

UF

(PF )

11:GU

100.00'

U-01 DIGEST FACTOR D/L
.:..:

LIFETIME IN MICROSECONDS 224.00

SOLID R2 VALUE 0.9987

RANGE HIGH OR LOW LOW

96003396 INSTRUMENT UNCERTAINTY (IU) 2.45E.08

INSTRUMENT RESULT ( IR ) 1.75E-06

1 IDETECTION LEVEL / 1.82E+01

FUS,ZR01 CONCENTRATION IN SOLUTION /L 1.93E-03

31211 ^""^ " RESULT lua/al 8.63E+02

Result= Conc. in Solution ( g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08' DF' PF * 1000000/ DF

Relative % Uncertainty = IU / IR 100

Concentration in Solution ( g/L) = IR * DF' PF

Anal st: KNT Date: 30-Apr-96

Si nature of Chemist: JLS Date: 9^O

o w ue, ce,o^ ncv ^ n n^rnnnw

2Du9

1:\925009\OU11UR7592. WB1 04/30/96 11:36:00



WHC-SD-WM-DP-164, REV.1
WORKBOOK PAGE: SPIKE5

LA-925-009 (A-1) LIQUIDISOLID

+

Concentration - IR • OF * PF

+

+

GC Actual (PgImL) • SV (g/L) • 1000

DC Found (uglmL) •(CONC - SR)' OSV I IV * 1000

% Reccvery • QC FOUND / OC ACTUAL

QC ACTUAL ^ 6.99E+01 , pg/mL

OC FOUND 6.94E+01 NgImL

n^Skm^Y^ ri, : % SPIKE RECOVERY ^ 99.2%

Anaryst: KNT Date: 30-Apr-96

Signeture of Chemist: lZ^^JLS Date: al1/9 L

SPIKEWR1 REV 2 O 25009ML

2D40

1:U25009\OUT\UR7592.WB1 05/01196 10:06:33



worklistrad Version 0.0 04/18/96 PaBe^

05101 196 09:31 WHC-SD-WM-DP-164, REV. I

LABCORE Completed RadChem Report for Worklist#: 7681

1

Analyst: ejo Instrument: U01

Method: LA-q'a5-009 Rev/Mod A- %

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

Book# 4 5 ASC.

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 fi1U-01 U-02 SOLID 6.39E-02 7.24E-02

1 STD 0 S1U-01 U-02E SOLID 1 3.12E+00

2 BLNK-PREP Q aU-01. U-02 SOLID 1 4.68E+1

2 BLNK-PREP 0 a'1U-01 U-02E SOLID 1 3.71E+00

3 SAMPLE S95T003788 02 G1U-01 U-02 SOLID M/A : -. 7.55E+03

3 SAMPLE S95T003788 0 Z filU-01 U-02E SOLID N/A 3.10E+00

4 DUP S95T003788 0 Z S1U-01:^. U-02 SOLID 7.55E+3. 7.52E+3.;:.

4 DUP S951003788 0 Z aU-01 U-02E SOLID 1 3.10E+00

5 SPK S95T003788 0 Z fi1U-01 U-02 SOLID 5:69E+01 5.02E+01

113.302 X Recovery'.

3.120 % Inst Error

46.800 ug/g

3.710 % Inst Error

179.0e?002 ug/g

O.Oe+000 % Inst Error

0.398 RPD

3.100 % Inst Error

88.225 X Reeoveryf

Final page for worklist# 7681

Analyst Signature Date Analyst Signature Date

vlewer i nature Date

Units .chown for QC (BLK/BKG) may not reflect (he actual units.

2C'^r1



o411si9610:06 WHC-SD-WM-DP-164, REV. I
Page:

A-004-' LABCORE Data Entry Template for Worklist# 7681

Analyst: XIVT Instrument: U01 Book# S S

Method: LA-925-009 Rev/Mod A- 1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Saaple# R A Test Matrix Group# Project

1 STD @U-O1 SOLID

2 BLNK-PREP @U-O1 SOLID

3 SAMPLE S95T003788 0 Z @U-O1 SOLID 95000200 BY104 ROTARY

Analptes Regaested: U-02 , U-02E

4 DUP S95T003788 0 Z @U-01 SOLID

5 SPK S95T003788 0 Z @U-01 SOLID

Final page for worklist # 7681

AnalystSignature Date
`f:3a Fr

na yst Signature ate

Gf1.^-^ll^^

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

23,112



WHC-SD-WM-DP-164, REV.
URANIUM ANALYSIS

Sample ID 45B56

Description 5TD

Ref. Ratio 1.017

Laser Pulses 500

Lifetime 231 + .691

R2 .9996

Integrated 68975
Range: HIGH FINAL

Sample ID

Date/Time 04/25/96/03:43:14

Cal Y=8.50E+07X-1.01E+03

Intensity 4164 (t= 39 us)

us'Conc 7.24E-05 + 2.26E-06 g/L

Dilution Factor 1 mL/mL

RESULT 7.24E-05 + 2.26E-06 g/L

Descr-iption 2:-NK-PREP Date/Time 04/25/96/03:49

Ref. Ratio 1.029
Cal Y=5.51E+09X0

Laser Pulses 500 Intensity 3316 (t=

Lifetime 183 + 3.152 us Conc 9.66E-07 + 3.59E-08

46

39

g/L

R2 .9874 Dilution Factor 1 mL/mL

Ran9eecaLOW 54 FINAL RESULT 9.68E-07 + 3.59E-08 g/L

Sample ID S95T00-17018

us)

Description SA"1
Date/Time 04/25/96/03:53:59

Ref. Ratio 1. 011
Cal Y=8.50E+07X-1.01E+03

Laser Pulses 500
Intensity 10074 (t= 39 us)

Lifetime 239 +,-71 us
Conc 1.56E-04 - 4.84E-06 g/L

R2 .9999

Integr+ted 17 i031 Dilution Factor I mL/mL

Range: HIGH
FINAL RESULT 1.56E-04 + 4.84E-06 g/L

-----------------------
Sample ID S95T003788 ----------------------------
Description DUP Date/Time 04/25/96/03:56:35
Ref. Ratio 1.012 Cal Y=E.50E+07X-1.01E+03
Laser Pulses 500 Intensity 9814 (t= 39
Lifetime 252 + .634 us Conc 1.53E-04 + 4.75E-06 g/L
R2 .9997 Dilution Factor 1 mL/mL
Integrated 174204
Range: HIGH -FINAL RESULT 1.53E-04 + 4.75E-06 g/L

---
Sample ID S95T0037B8 -----------------------------
Description SPK Date/Time 04/25/96/04:01:32
Ref. Ratio 1.015 Cal Y=8.50E+07X-1.01E+03
Laser Pulses 500 Intensity 45226 (t= 39
Lifetime 246 + .441 us; Conc 6.58E-04 + 2.04E-05 g/L
R2 '4998

Dilution Factor 1 mL/mL
Integrated 782502 ___-
Range: HIGH FINAL RESULT 6.58E-04 + 2.04E-05 g/L
------------

us)

us)

2C/ "13



WORKBOOK PAGE: STD1
WHCrSCI-WM-pP-164'

REV. I

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

ss ^suu7681 OLUME OF SAMPLE ( mL)

^ ?^ DILUTION FACTOR OF SAMPLE DF 1.Q0:

!11111 PREPARATION FACTOR OF SAMPLE IPFI 1.00i

LIQUID

96003499

0 IIDETECTION LEVEL (U9/mL) II 3.70E-0511

N/A IIRESULT lua/mLl II 7.24E-0211

WL7681 J%RECOVERY 113.30

V%' .^n N M RELATIVE % UNCERTAINTY 3.1

SLH2 Result = DF * PF • IR' 1000

JLS Detection Level = 3.70 E-08 * DF * PF * 1000

^"Anal st s`^' '

KNT % Recovery = Result / Value of Standard * 100

DateaCom ldte';; =«

04/30/96 Relative % Uncertainty = lU / IR * 100

Anal sT KNT Date: 30-A r-96

Si nature of Chemist: JLS Date: S(l S

STANDARD.W81 REV 2.0 5009ML

I: \925009\OUT\UR7681. WB 1

2i:'14

05/01 /96 08:18:06



WHC-SD-WM-DP-164, REV. j
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

FACTOR OF SAM

iION FACTOR OF

VALUE

OR

96003499

0 DETECTION LEVEL / 1.79E+00

.-S8m e Pre .

N/A CONCENTRATION IN SOLUTION /L 9.68E-05

RESULT lua/al 4.68E+01

WI%7681 RELATIVE % UNCERTAINTY 3.7

" Ins4rii*en

^rPrfe ^ ; ' Result = Conc. in Solution ( g/L) * 1000000 / Dg/L
^k K

SL`H2 -

Detection Level = 3.70 E-08 * DF * PF • 1000000/ DF

JLS

^a ^Yff x`R ryBt.` %f Relative % Uncertainty = IU / IR • 100

KNT
w, o

Concentration in Solution (g/L) = IR * DF * PF

Anal st: KNT Date: 30-Apr-96

Si nature of Chemist: JLS Date:

2o^5

I \925009\OUT\UR7661.WB1 05/01/96 08:20:30



WORKBOOK PAGE: SAM3 WHC-SD-WM-DP-164, REV. I

Uranium b Phos

SAMPLE

horescence: LA-925-UU9 (A-9) LlcaUlUIsULaU

SAMPLE

^^
VOLUME OF SAMPLE (mL ) SS 1.00

7681

'

DILUTION FACTOR OF SAMPLE

PREPARATION FACTOR OF SAMPLE

DF

(PF )

1.00

100:00;

U-01 DIGEST FACTOR D /L ^^^^ ^w $:d668

LIFETIME IN MICROSECONDS t3900".

SOLID R2 VALUE ^•^g9:

RANGE ( HIGH OR LOW) HIGH

96003499 INSTRUMENT UNCERTAINTY ( IU ) 4.84E:06

INSTRUMENT RESULT IR 1156E,04

1 DETECTION LEVEL / 1.79E+00

sr: ^:Oaftj.::l^ re ^Ydi s^_-",''`•.

FUS-ZR01 CONCENTRATION IN SOLUTION /L 1.56E-02

q,^,n%;; RESULT / 7.55E+03

S95T003788 RELATIVE % UNCERTAINTY 3.1

- ;Ihstt`

b01
,'Pie ie^ Result = Conc. in Solution (g/L)' 1000000 / Dg/L

SLH2

Detection Level = 3.70 E-06 ' DF ' PF * 1000000/ DF

i1LS

77fNM) r8't Relative % Uncertainty = IU / IR • 100

KNT' "-

^^Date^aCoM 16te <• , Concentration in Solution ( g/L) = IR • DF' PF

0d[30/96-

Anal`sfs bate

04%25/96
^.,

J1nal sis'Tfine`

03:50AM

Sam"'ie`P.oirit <

BY104 ROTARY

Anal y st: KNT Date: 30-Apr-96

Sig nature of Chemist: JLS Date: S q

r1e.o^ n11 11n nocnnnr.^^

I:\925009\OUT\UR7681.WB1 05/01/96 08:24:12



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: DUP4

Uranium b Phos
,

:,_ . .. , , ,

DUP

horescence: LA-925-009 (A-1) LIQUID/SULiu

DUP

uz;, VOLUME OF SAMPLE (mL ) (SS ) 1,00

7681 DILUTION FACTOR OF SAMPLE ( DF ) 1.00:

PREPARATION FACTOR OF SAMPLE PF 100.00

U-01 DIGEST FACTOR D IL 7,,747,777,,^^

LIFETIME IN MICROSECONDS ^52.00:

SOLID R2 VALUE ^9g9^

RANGE (HIGH OR LOW) HIGH

96003499 INSTRUMENT UNCERTAINTY ( IU ) 4.75E.06

,?= INSTRUMENT RESULT ( IR ) 1.53E44

1 DETECTION LEVEL pg fg 1.82E+00

^,.
FUS,ZR01 CONCENTRATION IN SOLUTION /L 1.53E-02

RESULT (pg/g) 7.52E+03

S95T003788 RELATIVE % UNCERTAINTY 3.1
r(,.",

T^IOT

esult = Conc. in Solution (gIL)' 1000000 / DgIL

SLH2

:dfi4rWt A% '"2^' Detection Level = 3.70 E-08 • DF * PF • 10000001 DF

JLS

Relative % Uncertainty = IU l IR 100

KNT

" De tn lete t s"^ Concentration in Solution (g/L) = IR • DF PF

04130196 `

;i^,An s " ate^;:'
04%25/96, u

M^tme'^^

03'S0 AM

BY104ROTARY

Anal st: KNT Date: 30-Apr-96

Si nature of Chemist: JLS Date: q

SAMPI F WR1 RFV 2 0 25009ML

2L^17

1:\925009\OUT\UR7681.WB1 05/01/96 08:24:53



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: SPIKES

Uranium by Phosohorescence: LA-925-009 (A-1) LIQUIDISOLID
SPIKE

SPK PIKE BOOK # 42866 ::

OLUME OF SAMPLE + SPIKE (mL) SS ].80

7681 ILUTION FACTOR OF SAMPLE + SPIKE DF i,0qi._._.__..__.............
PREPARATION FACTOR OF SAMPLE + SPIKE PF

....................__... .
100.00-

U-01 OEST FACTOR OF SAMPLE DDF -:.2:G668^^

LIFETIME IN MICROSECONDS 7,^6-

SOLID R2 VALUE 89988:

RANGE (HIGH OR LO HIGH f

96003499 INSTRUMENT RESULT (IR ) 6.68E-04^

ONCENTRATION IN SOLUTION /L (CONC ) 6.68E-02

SPIKE VALUE /L (S V) 6.69E-02

NITIAL VOLUME OF SPIKE mL

FUS,ZR01 RIOINAL SAMPLE VOLUME BEFORE PREP (mL) OS

ONCENTRATION IN SOLN /L FROM SAMPLE FORM SR 1h ^:+1.68E-0^

S95T003788

U01 Concentration = IR • DF • PF

SL42" OC Actual (pg/mL) = SV (g/L) • 1000

.IL$ t . . :^.. ..... . OC Found (pg/mL) = (CONC - SR) • OSV / IV • 1000_.
^,.

% Recovery = OC FOUND I QC ACTUAL

0M30186

04126196 OC ACTUAL = 5.69E+01 Pg/mL

% sAhil'>fl •^, me^f ^^` QC FOUND _ 5.02E+01 pg/mL

03i60`AM % SPIKE RECOVERY 88.2%

13Y104`ROTARY

Anal t KNT Date: 30-Apr-96

Si nature of Chemist: JLS Date:

SPIKE.WB7 REV 2.0 ML

2DAIS

1:10250091OUT1UR7681.WB1 05/01196 08:30:28



worklistdata Version 0.0 05/16/95 Page:
04/09/9613:22 WHC-SD-WM-DP-164, REV. I

LABCORE Completed Worklist Report for .Worklist# 6667

Analyst: crj Instrument: U01 Book# 4 S^Sl..r

Method: L A-0ja5-O0c1 Rev/Mod -^ 1

Worklist Comment: 1-10m1 Sample Prep. For spike use: 0.1m1 spk. new

Seq Type Sample8 R A Test Matrix Actual Found DL or Yield Unit

1STD 0 W-01'^. U-02 SOLID ^^... 6.39E-02;^. b.57E-02 402.820 Ot Recovery

1 STD 0 aU-01 U-02E SOLID I 3.17Ei*00 3.170 % Inst Error

2 BLNK-PREP
^ ^^

0 ixh01 U-02 g04.ID 1 3.278«0 5.270Uglg
2 BLNK-PREP 0 2U-01 U-02E SOLID 1 1.33Er00 1.330 % Inst Error

3SAMPLE S95T003786 0 2 111,1•01 U-02 SOLID N/A 3.20Et03 0,379 U0/31 . ^^
3 SAMPLE S95T003788 0 Z BU-01 U-02E SOLID N/A 5.04E+00 0.000 % Inst Error

4OUP S95T003788 D 2 aU-03 U-02 SQLIO^^ :... 3-20Ea3 3.19Eti3 0.310 APO.:... .. ...^ ^:.

4 DUP 595T003788 0 2 2U-01 U-02E SOLID 1 4.86E+00 4.860 X Inst Error

55PK S9ST003788 0 Z aU-01 U-02 SOLID 5.69E+01 1,57E+01 27.590 xRecovery

Final page for worklist# 6667

Analyst Signature Date Analyst Signature Date

ewer t ature Date

5q ST O(y 3`1 8^ w.\\ ^ce, ^' Gr^^n C3^.>`e.^

-^O oW ^.2^ J\-t_S-cv" .

Units shownfor QC (BLK/BKG) may not reflect the actual units.

2Di3



worklistdata Version 0.0 05/16/95 Page:
04/09/9610:16 WHC-SD-WM-DP-164, REV. /

LABCORE Completed Worklist Report for Worklist# 6667

Analyst: crj Instrument: U01 Book#

Method: Rev/Mod

Worklist Comment: 1-10m1 Sample Prep. For spike use: 0.1m1 spk. new

Seq Type ple!/ R A Test Matrix Actual Found DL or Yield Unit

1 SSG. O 4W-01 ...17-02 SOLID 6.392-02 ,'.6.578-02 102.8204 Recovsry^,, .. . .

1 8TD 0 80-01 5-021 SOLID 1 3.178+00 3.170 % ^t Srror

291,I1t+PR13 0 W-01 D-00 SOLID 1 5.2780 5.270)fyJ9 .. .

2 BLiR-PRZp 0 8D-01 II-028 SOLID 1 1.333+00 1.3304 Inst irror

3 SA1WLf 89#l'003788 0Z 407-O1 F-02 SOLID A E 3.10[+03 0.179 tiq/y

3 BA1@LS 89SS003788 0 Z O0-01 II-02Z SOLID 8/A 5.048+00 0.000 % Inet Error

4 DOY 899'Y003788 82 4{t-01 ;'. 0-02 SOLID ;.202+3 3.198+3 0.310 lePO

4 DOP 895T003788 0 Z N-01 II-02Z SOLID 1 4.863+00 4.860t IAOt EirCr

5 SP; 893T003788 8$ y9-01 O-02 SOLID 5o698+01 1.57N02 275.970'3 R^^ry':.. . . .

Final page for worklist# 6667

Analyst Signature Date Analyst igna ure a e

Reviewer Signature Date

^5pkv-R. v'c,-j-A-F e.ov^ree-4cd Av.ro,.61 QC, Ed^

^Q-hon an 4/9 /9l0 ls ?nn .

2^--

Units shown for QC (BLK/BKG) may not reflect the actual units.

2 L v()



03119196 0739 WHC-SD-WM-DP-164 REV. ^ FA-0004-1
LABCORE Data Entry Tempfate for Work]

Analyst: ^Instnmient: U01 UO ^ Book#

Method: LA-925-009 Rev/Mod P ' k

Worklist Comment: 1-10m1 Sample Prep. For spike use: 0.1m1 spk. new

Page:

6667

45&5O

S Type Sample# R A Test Matrix 6roup# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95T003788 0 Z @U-01 SOLID 95000200 BY104 ROTARY
Analytee Requested: U-02 , U-02E

4 DUP S95T003788 0 Z OU-01 SOLID

S SPK S95T003788 0 Z ®U-01 SOLID

Final page for worklist # 6667

Analyst ature Date Analysfj Signature D e

Data Entry Comments:

S= Worklist Slot Number, R= Replicate Number, A = Aliquot Code.

2CS71



Wb0=BD-WM-DP-164, REV.
URANIUM ANALYSIS

Background Report
-----------------------------------------------------------------------
Background for LOW Range First Time Gate Used (sample) 4
Laser Pulses 500 Date/Time 04/05/96/13:19:48

Reference
--------------------------
Intensity 11033
Lifetime 285.76 + .67 us
R2 .99978
Intercept 13056.24
--------------------------

-----------------------
Standard for LOW Range
Laser Pulses 500

------+---------
Standard Report
----------------

; Intensity 328

-------- -- VAX-
- 2.48E-06 g/L

------------------------

Reference

Date/Time 04/05/96/13:21:25
-----------

Standard
-------------------------------------+---------- ------------------
Intensity 10877 Intensity 12886
Lifetime 287.16 + .66 us Lifetime 281.13 + 1.08 us
R2 .99979 R2 .9994
Intercept 13018.18 Intercept 14970.61 + 1.22E+02
--------------------------- ----------+------------ ----------------------
Sample ID 45b56 Date/Time 04/05/96/i3: 23: •'_.8
Description std Cal Y=8_55E+07X-4.O8E+02
Ref. Ratio 1.033 Intensity 4390 (t= 39 uS)
Laser Pulses 500 Conc 6.57E-05 + 2_OSE-06 g/L
Lifetime 257 + .794 us Dilution Factor 1 mL/mL
R2 .9996
Integrated 77338 FINAL RESULT 6.57E-05 + 2.08E-06 g/L
Range: HIGH

------------------------ --------------------------------c,
Sample ID WL6667 Date/Time 04/05/96/13:25:51

Description BLK Cal Y=6.04E+09X0

Ref. Ratio 1_022 Intensity 5375 ( t= 39 us)

Laser Pulses 500 Conc 1.09E-06 + 1.45E-08 g/L

Lifetime 241 + 1.084 us Dilution Factor 1 mL/mL

R2 .999i
Integrated 92153 FINAL RESULT 1.09E-06 + 1.45E-08 g/L

Range: LOW
-----------------------
Sample ID S95T003788
Description SAM
Ref. Ratio 1.03
Laser Pulses 500
Lifetime 176 + 3.053 us
R2 .9873
Integrated 508762
Range: HIGH

-----------------------------------------
Sample

-----------+-----------------------------

-----------------------------------
Date/Time 04/05/96/13:27:08
Cal Y=8.55E+07X-4.08E+02
Intensity 48023 (t= 65 us)
Conc 6.61E-04 + 3.33E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 6.61E-04 + 3.33E-05 g/L

2352



WHC-SD-WM-DP-164, REV. I

URANIUM ANALYSIS

Sample ID S95T003788 Date/Time 04/05/96/13:29:43
Description DUP Cal Y=8.55E+07X-4.08E+02
Ref. Ratio 1.022 Intensity 46221 (t= 65 us)
Laser Pulses 500 Conc 6.50E-04 + 3.16E-05 g/L
Lifetime 174 + 2.803 us Dilution Factor 1 mL/mL
R2 .989
Integrated 491968 FINAL RESULT '6.50E-04 + 3.16E-05 g/L
Range: HIGH

---------- ----------------
Sample ID S95T003788

-------------------------------------------------
Date/Time 04/05/96/13:31:11

Description SPK Cal Y=8.55E+07X-4.08E+02
Ref. Ratio 1.035 Intensity 46686 (t= 104 us)
Laser Pulses 500 Conc 8.18E-04 + 3.79E-05 g/L
Lifetime 191 + 2.857 us Dilution Factor 1 mL/mL
R2 .9905
Integrated 561998 FINAL RESULT 8.18E-04 + 3.79E-05 g/L
Range: HIGH

2C' ^53



WHC-SD-WM-DP-164, REV. I

WORKBOOK PAGE: STDI

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

3.2

Result = DF' PF * IR' 1000

Detection Level = 3.70 E-08' DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = 1U / IR * 100

Anal yst: CRJ Date: 09- r-96

Si nature of Chemist: JLS Date: A q

STANDARD.WB1 REV 2.0 9 009ML

1:\925009\OUT1UR6667.WB1 04/09196 09:12:59



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: BLANK2

Uranium by Phosphc

N/A

nce: LA-925-009 (A-1) LIQUID/SOLID

OR

T

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08' DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Anal yst: CRJ Date: 09-Apr-96

Si nature of Chemist: JLS Date: 4 q

BLANK.WB1 REV 2.0 5009ML

2 U `v J

1:\925009\OUT\UR6667.WB1 04/09/96 09:14:30



WHC-SD-WM-DP-164, REV. I

WORKBOOK PAGE: SAM3

Uranium by Phosal

SAMPLE

LA-925-009 (A-1) LIQUID/SOLID

OF SAMPLE

OR

1.

IN

T

Result = Conc. in Solution (g/L) * 1000000 / DgIL

Detection Level = 3.70 E-08' DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Anal st: CRJ Date: 09-A r-96

Si nature of Chemist: JLS Date: qL

SAMPLE.WB1 REV 2.0 9 009ML

2-D 56

1:\925009\OUllUR6667.WB1 04/09/96 09:19:57



WHC-SD-WM-DP-164, REV. I
WORKBOOK PAGE: DUP4

Uranium by PhosD

DUP

6687

: LA-925-009 (A-1) LIQUID/SOLID

;>r PREPARATION FACTOR OF SAMPLE PF 10A0

U-01 DIGEST FACTOR D IL ;

LIFETIME IN MICROSECONDS
_.. .._ _ _

1740Q.

SOLID R2 VALUE 0.989Q'

°•:; ,, e' RANGE HIGH OR LOW) HI^pH..

96002341 INSTRUMENT UNCERTAINTY (IU ) 3,1$F-45 '.

•?a. M INSTRUMENT RESULT (IR) 6.50E-04

h S95T003788 RRELATIVE % UNCERTAINTY 11 4.91

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF' 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

analyst: CRJ Date: 09-Apr-96

;i nature of Chemist: JLS Date: 4/q f g(4

>AMPLE.WB1 REV 2.0 92 9ML

2057

1:\925009\OUT\1JR6667.WB1 04109/96 09:21:29



WORKBOOK PAGE: SPIKES
lHGSD-WM-DP-1

64 REV. I
Uranium by Phosphonascence: LA-925-009 (A-1) LIQUIDISOLID

Conemtratfon - IR • OF • PF

GC Actual (pg/mL) = SV (g/L) • 1000

QC Fountl (Pg/mL) •(CONC - SR) • OSV I IV • 160g

% Recuvery - QC FOUND / OC ACTUAL

^i, F 1 ^7601l6FAq 91d6^ . OC ACTUAL • 5.69E+01 pglmL
OC FOUND 1.67E+01 yp/mL

% SPIKE RECOVERY • et e¢

AneW: ^-^ ^ Q CRJ Date: 09- r-96

SignatureofCMmist: ,^?'.JLS Dete: 4ICj/ Ci(.
SPIKE.WB1 REV2.0 V 925009ML

20S^

1:U25009\OUT\1JR6667.W61 04/09/86 13:13:30



WHC-SD-WM-DP-164, REV. I

THE FOLLOWING ANALYSES WERE
RERUN AND INCLUDED IN THE DATA
PACKAGE, BUT THE RESULTS HAVE NOT
BEEN REPORTED IN THE FINAL
SUMMARY REPORTS.

210 53



worklistdata Version 0.0 05/16/95 Page:
04/09/9614:51 WHC-SD-WM-DP-164, REV. I

LABCORE Completed Worklist Report for Worklist# 6660

Analyst: crj Instrument: U01 Book#

Method: Rev/Mod

Worklist Comment: 1-10m1 Sample Prep.For spike use: O.lmi spk. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 9TG 0 4Mt-41 D'-02 6CLiD 6-392-01 6.258-02 97.810a Rwcnv^yq

1 9TD 0 OD-01 9-028 SOLID 1 3.152.00 3.150 t Idt Srrnr

2 Sfp[-9Rfp 0 w0•01 0-02 SOLID 1 2.238r1 72.300 ug/q

2 BLSZ-YBi9 0 80-01 U-028 SOLID 1 1.14Ef00 1.140 % Iwt lrror

3 87JWL7 898T0036i9 0Z •0'-01 G-02 8OG2D ...: NfA 1.37E+03 0.158 ug/g
3 SAID1L1 89ST003649 0 Z W-01 D-028 SOLID ef/Il 4.90Et00 0.000 % Iut Zrror

4 DOD 69SA'003649 03 p-01 ^ '. 0-03 BaLID .^ 4.278.$ 5.068a2 16.930 itFD

4 D09 8955003649 0 Z 10-01 0-02E SOLID 1 4.68Ea00 4.680 % Inet iiior

5 BK 89S4003649 0 L 10-01 0-02 BOLSD 6.691101 2.99101 52.5507L 89o6"sy

Final page for worklist# 6660

Analyst Signature Date Analyst Signature Date

eviewer i ^a ur a e

SPJA-U dou>
S9-Z57 Oo3^,49

mx.n^

pNTA
1^

NRK0

Units shown for QC (BLK/BKG) may not reflect the actual units.

206O



03/18/96 IS:22 Page:

A0004-' LABCORE Data Entry Template for Worl4ist# 6660
rr.-^ . d..^^4( -

Analyst: Instrument: U01 UO Book#

Method: LA-925-009 Uev/Mod
WHC-SD-WM-DP-164, REV. j

Worklist Comment: 1-10m1 Sample, Prep.For spike use: 0.1m1 spk. new

S Type Sample# R A Test Matrix Group# Project

1 STD @U-01 SOLID

2 BLNK-PREP ®U-01 SOLID

3 SAMPLE S95T003649 0 Z OU-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: U-02 , U-02E

4 DUP S95T00P649 0 Z ®U-01 SOLID

5 SPK S95T003649 0 Z ®U-01 SOLID

Final page for worklist # 6660

^
alyst 'gnature Date Analyst s)gIatur

DATA
NOT USED
IN PACKAGE

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Cod

20G1



wH0-sD-wM-DP-1 64, REV:

Sample ID 45B56 Date/Time 04/04/96/16:10:11

Description STD Cal Y=9.02E+07X+27.68

Ref. Ratio 1.02 Intensity 4693 (t= 39

Laser Pulses 500 Conc 6.25E-05 + 1.97E-06 g/L

Lifetime 212 + .731 us Dilution Factor 1 mL/mL

R2 .9995
Integrated 69801 FINAL RESULT 6.25E-05 + 1.97E-06 g/L
Range: HIGH
------------------
Sample ID WL6660
Description BLK
Ref. Ratio 1.023

Laser Pulses 500
Lifetime 241 + 2.6
R2 .9948
Integ•a 99"S
Range: HIGH

-----------------------
Sample ID WL6660
Description BLK
Ref. Ratio 1.006
Laser Pulses 500
Lifetime 227 + .625 us
R2 .9997
Integrated 448578
Range: LOW
-----------------------
Sample ID S95T003649
Description SAA;
:ief _ Ratio 1.049
'La se r PU Ise S:i l! 1_

ifetime 18'- + C.L- us
2 .9859
Integrated 98617
Range: HIGH
-----------------------
Sample ID S95T003649
Description DUP
Ref. Ratio 1.055
Laser Pulses 500
Lifetime 179 + 3.005 us
R2 .9881
Integrated 108665
Range: HIGH

----------------------------
Date/Time 04/04/96/16:14:28
Cal Y=9.02E+0`71 -
I 3^ (t= 39
Conc 4.43E-06 + 1.57E-07 g/L
Dilution Factor 1 mL/mL

us)

us)

FINAL RESULT 4.43E-06 + 1.57E-07 g/L

-----------------------------------
Date/Time 04/04/96/16:15:10
Cal Y=6.49E+09X-4.88E-04
Intensity 28300 (t= 39 us)
Cone 5.23E-06 + 5.95E-08 g/L
Dilution Factor 1 mL/mL

l
FINAL RESULT 5.23E-06 + 5.95E-08 g/L

- - -
Date/.- ;.II@ J^^/^1`k11^1b,i 1 6:1 6 7

-----

Ual Y='^ . 02E+C i"r'.+^ 7 . Su
I21tcnEiT.y 86.:i-i (L= 39 Us)

Cunc 1.OOF-04 + 4.90E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.OOE-04 + 4.90E-06 g/L

-----------------------------------
Date/Time 04/04/96/16:18:13
Cal Y=9.02E+07X+27.68
Intensity 9821 (t= 39 us)
Conc 1.13E-04 + 5.29E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.13E-04 + 5.29E-06 g/L

------------------------------------
Sample ID S95T003649
Description SPIKE
Ref. Ratio 1.059 DATA
Laser Pulses 500 NOT USED
Lifetime 171 + 3.026 uSN Mn^^^.E
R2 .9868 1 r^^"^P

-----------------------------------
Date/Time 04/04/96/16:19:40
Cal Y=9.02E+07X+27.68
Intensity 36085 (t= 39 us)
Cone 3.99E-04 + 1.99E-05 g/L
Dilution Factor 1 mL/mL

Integrated 368703 FINAL RESULT 3.99E-04 + 1.99E-05 g/L
Range: HIGH
---------- --------------------------------- ----------------

2062
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WHC-SD-WM DP-164 REV, l ^V

Background Report ^
------------------------------------------------------------------------------
Background for LOW Range First Time Gate Used ( sample) 4
Laser Pulses 500 Date/Time 04/04/96/16:03:13
------------------------------------------------------------------------------

Reference Sample
-------------------------------------+---------------------------------
Intensity 11564 Intensity 388
Lifetime 291.99 + .81 us
R2 .99966
Intercept 13312.69
-------------------------------------+--------------------------

. ,_ta:>^i^:;:^^_, _:^_i•.^^r^.

------- ----------
=^';aiidard fcr HIGH Range - 9.90E-04 g/L
Laser Pulses 500 Date/T ime 04;C;`96i 16: 04: 29
-------------------------- -------------------------------------------------------

Reference Standard
-------------------------------------+----------------------------------------
Intensity 11728 Intensit.y 49993
iietime 293.23 + .53 us Lifetime 290.15 + 1.11 us

R2 .99987 R2 .9994
Intercept 13627.07 Intercept 89261.57 + 2_99E+02
-------------------------------------+----------------------------------------

St.andard Report
------------------------------------------------------------------------------
St.andard for HIGH Range - 4. 98E-04 g/L
Laser Pulses 500 Date/Time 04/04/96/16:05:40
------------------------------------------------------------------------------

Reference Standard
-------------------------------------+----------------------------------------
Intensity 11424 Intensity 38690
Lifetime 291.54 + .69 us Lifetime 299.68 + 1.02 us
R2 .99977 R2 .9995
Intercept 13492.36 Intercept 44984.8 + 212.1
-------------------------------------+----------------------------------------

Standard Report
------------------------------------------------------------------------------
St.andard for LOW Range - 2.48E-06 g/L
Laser Pulses 500 Date/Time 04/04/96/16:07:03
------------------------------------------------------------------------------

Reference Standard
------------------------------------ ----------------------------------------
Intensity 11730 Intensity 13729
Lifetime 291.78 + .92 us Lifetime 292.72 + .67 us
R2 .9996 R2 .9998
Intercept 13711.37 Intercept 16095.55 + 1.27E+02
- - - - -- -- -_-. ...- .. ... . .. -,. ._ .^ -1-- - -- - - - -- - - - -- - - - - - - - - - - - - - - - - - --- - - - --

DATA
NOT USED
IN PACKAGE .

23,C3



WHC-SD-WM-DP-164, REV.

WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

6660

FACTOR OF SAMPLE

% UNCERTAINTY

Result = DF * PF' IR' 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard' 100

Relative % Uncertainty = IU / IR * 100

3.70E-05

STANDARD.WB1 REV 2.0 925009ML

20,C4

DATA
NOT USED
IN PACKAGE

1:\925009\OUT\UR6660.WB1 04/09/96 10:04:51



WHC-SD-WM-DP-164, REV. I

WORKBOOK PAGE: BLANK2

Uranium by Phosift

N/A

LA-925-009 (A-1) LIQUIDISOLID

2.23E+01

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR * DF * PF

Anal st: CRJ Date: 09-Apr-96

Si nature of Chemist: JLS Date:
oLNrvn.vvnl Ktv Z.U 925009ML

2LCS

DATA
NOT USED
IN PACKAGE

1:\925009\0UllUR6660. WB 1 04/09/96 10:06:05



WHC-SD-WM-DP-164, REV. I

WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE SAMPLE

• VOLUME OF SAMPLE mL SS 1rD0

8880 DILUTION FACTOR OF SAMPLE DF 1.bQ'

PREPARATION FACTOR OF SAMPLE fPF1 40.061

II SOLID HR2 VALUE 9 O.gB59'1

RESULT

.T

Result = Conc. in Solution ( g/L) • 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: CRJ Date: 09-Apr-96

Si2nature of Chemist: JLS Date:

SAMNLL.Wd'I KtV 2.0 925009ML

2L'CS

N ûsED

IN QACWE

1:\925009\OUT\UR6660.W91 04/09/96 10:07:41



WHC-SD-WM-DP-164, REV. I

WORKBOOK PAGE: DUP4

Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

OR OF SAMPLE

FACTOR OF SA!

OR

LEVEL

UNCERTAINTY

Result = Conc. in Solution (g/L)' 10000001 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration In Solution (g/L) = IR * DF * PF

SAMPLE.W81 REV 2.0 925009ML

2`^^G7

DO
NOS ^Kp^E
^NQp^

1:\925009\OUT\UR6660.WB1 04/09/96 10:09:02



WORKBOOK PAGE: SPIKES
WHC-SD-WM-DP-164, REV. 1

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID

«

Crneentration = IR' DF • PF

.
♦

QC Actwl (NgImL) - SV (gIL) • 1000

QC Found (PgImL) .(CONC - SR) * OSV / IV * 1000

% Racovery z gC FOUND / OC ACTUAL

OC ACTUAL = 5.69Ei*01 pg/mL

OC FOUND = 2.99Et01 NgImL

%SPIKERECOVERV = 52.55G

SPIKE.WB7 REV 2.0 925009ML

VG3 ^NQpC^

1:1925009WUT1UR6000.WB1 04/09/96 14:43:49



worklistdata Version 0.0 05/16/95
WHC-SD-WM-DP-164, REV.^ !

Page:
03/29/96 09:39 1 I^ ^

LABCORE Completed Worklist Report tor Worklist# 6669

Analyst: wgb Instrument: U01 Book# ^`aOSI^

Method: l.Arqa5-60q Rev/Mod 4-\

Worklist Comment: 1-10m1 Sample Prep. For spike use: 0.1m1 spk. new

Seq Type SNmp1eN R A Trst Matrix Actual Found DL or Yield Unit

1 S7o 0 GU A1 Ss tt-02 SOLID 0.0638 6.72r2 105.330 % Recovery
1 STD 0 BU-01 U-02E SOLID 1 3.2 3.200 X Iret Error

2 BLMK-PREP 0 iU-01 U-02 SOLID 1 1.54e-1 0.150 ag/B

2 BLNK-PREP 0 ai-01 U-02E SOLID 1 2.5 2.500 % Inst Error

3 SAMPLE 895T003811 0 Z 9U-01 Rh02 SOLID N/A 5.Be+21.650e»002tp/d . . ..

3 SAMPLE S95T003811 0 Z BU-01 U-02E SOLID N/A 4.2 0.000 X Inst Error

4 DI6• S931003811 0 2 aU-01 U-02 SOLID 5.8et2 53C+2 10.910 RPO . . . .

4 DUP 495T003811 0 Z 21J-01 U-02E SOLID 1 4.6 4.600 % Inst Error

5 SPK 895T003811 0 Z Gu-01 U-02 SOLID 100 $.8 8.800 X Recovery

Final page for worklist# 6669

Analyst ignature Date Analyst Signature Date

.. .. . . 2a^ 3h q l 5 k,
_r"'wer nature te

15 q ST 0038 \ i w'^ ^ \ be. f'cXQr, .

CoVle,-c^o*o,,l Ao0 --^cv sp^c^

d^\vied a.Y-)d v-e.vUn,

^NQP

Units shown for QC (BLK/BKG) may not reflect the actual units.

2iC9



03/19/96 07:47 WHC-SD-WM-DP-164, REV. t
Page:

A -0004-1
LABCORE Data Entry Template for Worklist# 6669

Analyst: ( G Instrument: U01 Book# 2,2 B 5-6

Method: LA-925-009 Rev/Mod A-- /

Worklist Comment: 1-10m1 Sample Prep. For spike use: 0. lm1 spk. new

S Type Sample# R A Test ffiatrix Oroup# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95T003811 0 Z ®U-01 SOLID 95000200 BY104 ROTARY

Analytes Requested: U-02 , U-02E

4 DUP S95T003811 0 Z @U-01 SOLID

5 SPK S95T003811 0 Z ®U-01 SOLID

Final page for worklist # 6669

7-2z-4^
Ahalyst Signature Date

Data Entry Comments:

3/^a
6WAyst ignature Date

Si

S = Worklist Slot Number, R= Replicate Number, A = Aliquot

2070



WHC-SD-WM-DP-164, REV. I
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WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 )

BOOK #

OF SAMPLE

TOR OF SAP

LIQUID/SOLID
STANDARD

RANGE (HIGH OR LOW) HII^P#

INSTRUMENT UNCERTAINTY IU ^'ITE-06:

INSTRUMENT RESULT ( IR ) 872E $5

ETECTION LEVEL lu9/mL) 3.70E-05

RESULT (pg/mL) 6.72E-02

^A ` ALUE OF STANDARD 6.38E-02

[ 7AlLS$SS I 1RELATIVE % UNCERTAINTY 3.21

Resuk=DF•PF•IR'1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU / IR' 100

^^

4nalyst: WGB Date: 29-Mar-96

Bignature of Chemist: JLS Date: 3!'aq

OGJVVJV-.J.1 I J rRUt 1 vr iz
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WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1

FACTOR OF SAMPLE

TION FACTOR OF SAMPLE

ETIME IN

VALUE

ID/SOLID

;: RANGE (HIGH OR LOW) ^(yH(

INSTRUMENT UNCERTAINTY IU) ^ 4SE 09!
c•::

INSTRUMENT RESULT ( IR) 3.46E-0T:

DETECTION LEVEL pg/g 1.65E-02

751tA " RESULT (Pg/g) 1.54E-01

-`^• RELATIVE % UNCERTAINTY 2,5

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 ` DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR' DF' PF

10^,G
^NQp

nal st: WGB Date: 29-Mar-96

Si nature of Chemist: JLS Date: 3I3q q
REV 1_0 Cl/ o^anno r

titn/7s3
r^uc t vr i[
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WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 LIQUID/SOLID

SAMPLE OF SAMPLE

FACTOR

•:`.Jl^W !IRANGE (HIGH OR LOW)
;:.

NSTRUMENT UNCERTAINTY IU 6;+iltE-G6!

2 i "'•::INSTRUMENT RESULT (IR ) L.b0E-D3:

ETECTION LEVEL pg/g 1.65E-02

11,_ .,*ffi6HCONCENTRATION IN SOLUTION (g/L) I 1.30E-03 B

T

ELATIVE % UNCERTAINTY 1 4.21

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08' DF' PF * 1000000/ DF

Relative % Uncertainty = lU / IR * 100

Concentration in Solution (g/L) = IR ' DF * PF

^^QP

nal st: WGB Date: 29-Mar-96

ISi nature of Chemist: JLS Date: 3(aq
REV 1.0 oiannu r

P:\QPRO\METHODS\925009 C.WB1

2D,4

03/29/96 09:23:58
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WHC-SD-WM-DP-164, REV. I

Uranium Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

OF SAMPLE (mL)

I FACTOR OF SAMPLE

IN

OR LOW)

UNCERTAINTY

ONCENTRATION IN SOLUTION (9/1- ) 1.16E-03

RESULT (pg/g) 5.20E+02

. RELATIVE % UNCERTAINTY 4.6

Result = Conc. in Solution (g/L) ' 1000000 / Dg/L

Detection Level = 3.70 E-08' DF' PF' 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR' DF * PF

\aeP

P:\QPROUNETHODS\925009_C.WB1 03/29/96 09:24:51
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WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID

SPIKE PIKE BOOK N

OLUME OF SAMPLE + SPIKE mL SS

ILUTION FACTOR OF SAMPLE + SPIKE DF

REPARATION FACTOR OF SAMPLE + SPIKE (PF)

( IGEST FACTOR OF SAMPLE (DDF)

FETIME IN MICROSECONDS x3iefi

GE (HIGH OR LOW) Wlid^

^^^ NSTRUMENT RESULT IR {:

ONCENTRATION IN SOLUTION L (CONC ) 1.35E.03

PIKE VALUE /L (SV) 5.69E-02

OF SPIKE

BEFORE PREP (mL)

DN (g/L) FROM SAMPLE FO

Concentration = IR' DF * PF

QC Actual (pg/mL) = SV (g/L)' 1000

QC Found ( Ng/mL) = (CONC - SR)' OSV / IV' 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL

QC FOUND

% SPIKE RECOV

tPsAS^

N^^^^NQ

= 5.69E+01 Ng/mL

= 5.00E+00 Ng/mL

= G noL

Anat st: WGB Date: 29-Mar-96

Si nature of Chemist: JLS Date:
oov n n

JLJV li

2Y/ T'U

PAGE 5 OF 12
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03/29/9609:45 WHC-SD-WM-DP-164, REV. { Page:

`'^' 1 LABCORE Data Entry Template for Work}ist# 7111
_ ^ i./, a,

Analyst: 1 Instrument: uol l^^L BookJf

Method: LA-925-009 Rev/Mod 1-1

Worklist Comment: 0.1 - 10 mL sample prep / 0.1 mL spike / rerun / jls

S Type Sas,ple# R A Test Matrix I Group# Project

1 STD @U-01 SOLID

2 BLNK-PREP @U-01 SOLID

3 SAMPLE S95T003811 0 Z @U-01 SOLID 95000200 BY104 ROTARY

Analytes Requested: U-02 , U-02E

4 DUP S95T003811 0 Z @U-01 SOLID

5 SPK S95T003811 0 Z @U-01 SOLID

Final page for worklist # 7111

Analys ^Ignature a ^ An

:r;;

e

^`//^.C
Rt 5J 4's ^...^>^ -G'J'^

OL*{- : n Canti . s i<+^# W\d1.. OY\g\v1cLl Yur .

R P D ^cru tA^3ro \\i mi F s.

'SG5T003%11 w•^k V4*- V'<-r`'"

V OA^^O^41^o(q^v ^NOQ^Q•6

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2D77



WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

tD BOOK #

OF SAMPLE

PREPARATION FACTOR OF SAMPLE PF

U=Oi LIFETIME IN MICROSECONDS

R2 VALUE D,8985'.

LIC1Ut1] RANGE (HIGH OR LOWI HIC+H

. ^`^^ IDETECTIONLEVELIua/mLl II 3.70E-05N

fflN0jRESULT (N9/mL) 5.91E-02

N/A IVALU E OF STANDARD 6.39E-02

%RECOVERY 92.49

WL7'1"11 RELATIVE % UNCERTAINTY 3.2

Result = DF * PF' IR' 1000

Detection Level = 3.70 E-08' DF' PF ` 1000

% Recovery = Result / Value of Standard' 100

Relative % Uncertainty = IU / IR' 100

lnalyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date: 4 It O Lq^
RCV I.V ycDUUa_t^ YAGt 1 or 12

P:\QPROWIETHODS\925009 C.WB1

2Q';3
04/09/96 10:33:34



WHC-SD-WM-DP-164, REV. I
Uranium by Phosphorescence: LA-925-009 (A-1

BLANK OLUME OF SAMPLE (mL) (SS)

DILUTION FACTOR OF SAMPLE (DF) 71.00

Wj T I^ I PREPARATION FACTOR OF SAMPLE (PF) 100.00

DIGEST FACTOR D /L 1.OQQQ`

MCI LIFETIME IN MICROSECONDS 186.00'

.^iOL ID RANGE (HIGH OR LOW) ^01N

INSTRUMENT UNCERTAINTY (IU ) 6:b4E-09'

N/A jINSTRUMENT RESULT (IR ) 8.78E-07

DETECTION LEVEL ua/a 4.07E+01

CONCENTRATION IN SOLUTION /L) 7.46E-04

N/A RESULT lu9/a) 7.46E+02

Result = Conc. in Solution (g/L) ' 1000000 / Dg/L

Detection Level = 3.70 E-08' DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR' 100

Concentration in Solution (g/L) = IR' DF' PF

OP^^91 <

nalyst: CRJ Date: 09-Apr-96

Signature of Chemist: JLS Date: 4 I t o ^Rb

REV 1.0 925009_C
2079

PAGE 2 OF 12
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WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 LIQUID/SOLID
SAMPLE

SAMPLE OLUME OF SAMPLE (mL) (SS) ^,Dpi
21DILUTION FACTOR OF SAMPLE DF 1°1,Dp

^VG 11 PREPARATION FACTOR OF SAMPLE ( PFI f00-OD'

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR' DF' PF

Anal st: CRJ Date: 09-Apr-96

Sig nature of Chemist: JLS Date: 4 o q V
ovv ^ n

P:\QPROWIETHODS\925009_C.WB 1

.JGJVUy_l,.

2080

04/26/96 08:02:33
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WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

DUPLICATE OLUME OF SAMPLE (mL)

DILUTION FACTOR OF SAMPLE

,; PREPARATION FACTOR OF SAMPLE (PF) 40p,D4i

DIGEST FACTOR (139/1-j^ll :$L3p$

LIFETIME IN MICROSECONDS 2ag nn'

%AJ^^O.^Gr

nal st: CRJ Date: 09-Apr-96
Sig nature of Chemist: JLS Date: ^ q^,
ocv I n

P:\QPRO\METHODS\925009 C.WB1

iLJVYO_li

2^81

04/26/96 08:18:01
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WHC-SD-WM-DP-164, REV. I

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

SPIKE BOOK/

OLUME OF SAMPLE + SPIKE (mL) (SS )

DILUTION FACTOR OF SAMPLE + SPIKE (DF) (^,Op

REPARATION FACTOR OF SAMPLE + SPIKE PF S(t0pi3

DIGEST FACTOR OF SAMPLE (DDF) 2.Z4^

LIFETIME IN MICROSECONDS ^pp;pp

R2 VALUE noamk

E (HIGH OR LOW)

JMENT RESULT

ENTRATION IN SOLUTION

VALUE (g/LI

INITIAL VOLUME OF SPIKE (mL) IV #t.1tt

^ISA RIGINAL SAMPLE VOLUME BEFORE PREP mL (OSV) 010

ONCENTRATION IN SOLUTION (g/LI FROM SAMPLE FO ISRI tl.lHf3A

Concentration = IR * DF' PF

QC Actual (Ng/mL) = SV (g/L)' 1000

QC Found ( pg/mL) = (CONC - SR)' OSV / IV • 1000

% Recovery = QC FOUND / QC ACTUAL

OC ACTUAL

QC FOUND

% SPIKE RECOV

of

REV 1.0 925009_C

2082

5.69E+01 pg/mL

4.70E+01 Ng/mL

PAGE5OF12
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........---
Sample ID 45B56 Date/'-'-me 09:/04:/96/:-6:2:-:2'P
Description STD Cal Y:=9.02E+07X427.68
Ref. Ratio 1.06 Intens:,ty 4373 ft.= 39
Laser Pulses 500 Conc 5..91E-05 + 1.:31E-06 g/L
Lifetime 214 + 1.109 us Dilut:Lon Factor 1 mL/mL
R2 .9988
Integrated 66593 FINAL RESULT 5.91E-05 + 1.91E--06 g/L
Range : HIGH

-- ----- ---- --
WHC-SD-WM-DP-164, REV. I

------------------ --- -- -- --- ------ - - -
Sample ID WL7111 Date/Time 04/04/96/16:27:15
Description BLK Cal Y=9.02E+07X+^
Ref. Ratio 1.043 Inten ' (t= 39
Laser Pulses 500 onc 7.94E-06 + 2.79E-07 g/L
Lifetime 188 + 1.552u - Dilution Factor 1 mL/mL
R2 .9971 '
Integrat FINAL RESULT 7.94E-06 + 2.79E-07 g/L
.....b.,. ..^ ..
---------------------------
Sample ID WL7111
Description BLK
Ref. Ratio 1.032
Laser Pulses 500
Lifetime 186 + .541 us
R2 .9996
Integrated 619
Range:

Sample ID S95T003811
Description SAM
Ref. Ratio 1.023
Laser Pulses 50
Lifetime 69 .528 us
R2 .99
Integrated 7693
Range: HIGH
---------------------
Sample ID S95T003811
Description SAM
Ref. Ratio 1.01
Laser Pulses 500
Lifetime 66 + s
R2 .997
Integrated 273138
Range: LOW
------------- --------
Sample ID WL7111
Description BLK
Ref. Ratio 1.031
Laser Pulses 500
Lifetime 238 + 13.025
R2 .9327

us)

^

L

0

us)

--------------------------------------------
Date/Time 04/04/96/16:27:56
Cal Y=6.49E+ - , -
In 4970 (t= 39 us)
lonc 8.92E-06 + 1.07E-07 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 8.92E-06 + 1.07E-07 g/L

Date/Time 04/9
C +27.68

tensity 1351 (t= 39 us)
Conc 3.14E-05 + 1.29E-06 g/L Q,'^Q`
Dilution Factor 1 mL/mL G^

FINAL RESULT 3.14E-05 + 1.29E-06 g/L

---------------------------------- -
Time 04/U4/96/16:

Cal Y=6 - . 8E-04
sity 46398 (t= 91 us)

Inco3.83E-05 + 1.71E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 3.83E-05 + 1.71E-06 g/L

- ---------------------------
Date/Time 04/04/96/16:43:08
Cal Y=9.02E+07X+27.68
Intensity 40_--- -

+ 1.47E-08 g/L
Dilution Factor 1 mL/mL

IfttegraVe-d-3 61 ^ FINAL RESULT 2.34E-07 + 1.47E-08 g/L
Range: HIGH
------------------------------------------------------------------------------
Sample ID WL7111 Date/Time 04/04/96/16:44:20
Description BLK Cal Y=6.49E+09X-4.88E-04
Ref. Ratio 1.022 2DS-3 Intensity 3366 (t= 39 us)
Laser Pulses 500 Conc 6.78E-07 + 6.54E-09 g/L ^
Lifetime 196 +-72 us Dilution Factor 1 mL/mL
R2 .9994
Integrated 49827 FINAL RESULT 6.78E-07 + 8.54E-09 g/L
-- . _ - . ..



Ref. Ratto 1.037 1 (t= 39
Laser Pulses 500 c 1.89E-06 + 1.08E-07 g/L
Lifetime 186 + 4.584 Dilution Factor 1 mL/mL

R2 .9758
I 2178 . FINAL RESULT 1.89E-06 + 1.08E-07 g/L
Range: HIGH

-------- ----------------------------------------------------------

Sample ID S95T003811 Date/Time 04/04/96/16:46:26
Description SAM Cal Y=6.49E+09X-4.88E-04
Ref. Ratio 1.015 . Intensity 13384 (t= 39
Laser Pulses 500 Cone 2.71E-06 + 3.14E-08 g/L
Lifetime 170 + .382 us Dilution Factor 1 mL/mL
R2 .9998
Integrated 170071 FINAL RESULT 2.71E-06 + 3.14E-08 g/L
Range: LOW

--------------------------
Sample ID •S95T003811

------------------------ -----------------
Date/Time 04/04/96/16:47:39

Description DUP Cal Y=9.-02E+07X+-27-.-68
Ref. Ratio 1.014 Intensity 121 (t= 39
Laser Pulses 500__-_ 1:12E-OS + 4:47E-O8-g/h.
Lifetime 302 + 6.009 Dilution Factor 1 mL/mL
R2 .9833
Integrated 2222 FINAL RESULT 1.12E-06 + 4.47E-08 g/L
Range: HIGH
------------------------- ------------------------------------------

Sample ID S95T003811
Description DUP
Ref. Ratio 1.009
Laser Pulses 500
Lifetime 287 + 1.015 us
R2 .9995
Integrated 168778
Range: LOW
-----------------------
Sample ID S95T003811
Description SPK
Ref. Ratio 1.048
Laser Pulses 500
Lifetime 192 + .908 us
R2 .999
Integrat 4

---------------------
Sample ID S95T003811
Description SPK
Ref. Ratio 1.045
Laser Pulses 500
Lifetime 200 + .577 us
R2 .9996
Integrated 718371
Range: LOW

us)

us ) /^,^

\ 3

us)

Date/Time 04/04/96/16:48:21
Cal Y=6.49E+09X-4.88E-04
Intensity 8530 (t= 39 us)
Cone 1.59E-06 + 1.81E-08 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.59E-06 + 1.81E-08 g/LoQPG^

------------------------------------- *̂----------
Date/Time 04^^49:31
Cal Y=9.0 +
Int (t= 39 us)
onc 4.70E-05 + 1.52E-06 g/L

Dilution Factor 1 mL/mL

FINAL RESULT 4.70E-05 + 1.52E-06 g/L

------------------------------------------------------
Date/Time 04/04/96/16:50:13

2084
Cal Y=6.49E+09X-4.88E-04
Intensity 48685 (t= 351 us)
Cone 4.54E-05 + 6.51E-07 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 4.54E-05 + 6.51E-07 g/L
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45-DAY SAFETY SCREENING RESULTS FOR TANK 241-BY-104,
ROTARY MODE CORES 116 AND 117

Summary

Two rotary mode core samples were received at the 222-S Laboratories and
underwent safety screening analyses - differential scanning calorimetry (DSC),
thermogravimetric analysis ( TGA), total al pha analysis, and bulk density
measurements - in accordance with the sampling and analysis plan (SAP)
(Reference 6).

Notification letters were sent out for three BY-104 samples which exceeded the
DSC notification limit. In addition, one sample exceeded the DSC notification
limit with the upper limit of the one-sided 95% confidence interval. The
upper limit of the one-sided 95% confidence intervals for total alpha activity
results were below the notification limit. Tank headspace flammability was
measured at 0 percent of the lower flammability limit (LFL).

Scope

This is the 45-day safety screening report for tank BY-104 rotary mode core
samples which were taken from risers 5 and 11a. The samples were collected
from riser 5 on October 31 through November 3, 1995 and from riser 11A on
November 15 and 16, 1995. The samples were received, extruded, and analyzed
by the 222-S Laboratory in accordance with the referenced SAP (Reference 6)

The samples underwent analyses identified in Tank Safety Screening Data
Quality Objective (Reference 1). This report summarizes results from the
safety screening analyses: differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA), total alpha analyses, and density analyses.
The sample data summary tables in this report summarize the analytical results
associated with each subsegment of these core samples. In addition, the
results of the statistical analyses (calculation of the 95% confidence limits
for DSC, TGA, and total alpha analyses) are given in Tables 4, 6, and 9 on a
sample by sample basis.

Vapor and Flammable Gas Data

Prior to intrusion into a tank, the flammability of the tank headspace was
measured to address the vapor flammability issue of the Tank Safety Screening
Data Qua]ity Objective (Reference 1). This measurement is conducted in the
field and is recorded in the work package (Reference 7). Reference 1 requires
that the flammable gas concentration found be less than the 25% of the lower
flammability limit (LFL). The combustible gas meter reading was 0 percent
of the LFL, indicating no flammability concerns with this tank at the time of
the sampling event.

2-5
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WHC-SD-WM-DP-164. REV. 0

Sample Receipt and Extrusion

Table 1 summarizes the sample extrusion results for the tank
segments. For each segment, the solid and li quid recoveries
description of the material as it was extruded are included.
the matrix for each subsegment from tank BY-104, as well as
associated analytical sample numbers and analyses performed,
the data sumary tables.

Table 1:Tank BY-104 Core Se4ment Extrusion Summary

BY-104 core
and a
Table 2 provides

each subsegment's
as reported in

Riser/Corel Solid ( g) Liquid Sample Description
Se nt (a)

5/116/1 0 0 No sample observed. Dose rate through drill string <.5
mR/hr.

5/116/2 127 5 0 No drainable liquid. Extruded - 7.5 inches of solids..
facies present. First 2.5 inches of upper segment dry
yellowish-green solid, crystalline in texture: subsampled as
quarter segment. jar # 8490. Remaining 5 inches was
slightly moist, brown saltcake/sludge mixture; subsampled as
upper half segment, jar # 8194. Dose rate through drill
strin g 440 mR/hr.

5/116/3 192 5 0 No drainable liquid. Extruded -12 inches, facies present..
First 2 inches of upper segment appeared dry. crystalline in
texture, yellowish-green in color: subsampled as upper half
segment, jar # 8191. Remaining 10 inches were slightly
moist, yellowish/brown saltcake; subsampled as lower half
segment, jar # 8471. Dose rate through drill string 100
mR/hr.

5/116/4 324 3 0 No drainable liquid. First 5 inches extruded were empty..
The next -4.5 inches were moist. brown sludge, subsampled as
quarter segment C. jar # 8196, followed by 4.5 inches of the
same. subsampled as quarter segment B. jar # 8197. The
remaining 5 inches were a dry, brown saltcake/sludge
mixture, subsampled as quarter segment A, jars # 8190. Dose
rate throu h the drill strin 1.2 R/hr.

5/116/5 402.5 0 No drainable liquid. Extruded -17 inches; solids did not
retain shape. Material was damp, granular, and brown in
color. Appeared to be a mixture of saltcake & sludge.
Subsampled into quarter segments A. jar # 8186: B. jar #
8185: C. jar # 8176: D. jar # 8178. Dose rate through drill
string 800 mR/hr.

5/116/6 467.7 0 No drainable liquid. Extruded -17 inches: solids did not
retain shape. Material was damp. granular, and brown in
color. Appeared to be a mixture of saltcake & sludge.
Subsampled into quarter segments A, jar # 8182: B. jar #
8181: C. jar # 8180: D. jar # 8179. Dose rate through the
drill string 1.3 R/hr.
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5/116/7 468.4 0 No drainable liquid. Extruded -18 inches: solids did not
retain shape. Material was damp, granular and brown in
color. Appeared to be a mixture of saltcake & sludge.
Subsampled into quarter segments A. jar # 8188; B. jar #
8187: C. jar # 8184: D. jar # 8183. Dose rate through the
drill string 1.3 R/hr.

5/116/8 3258 0 No drainable liquid. Extruded -10 inches: first 2-3 inches.
extruded were empty. followed by 5 inches of solid, then a 9
inch gap. followed by 5 inches of solids. Solids were very
wet. dark rust colored and texture resembled sludge.
Subsampled into quarter segments A, jar # 8193 and D, jar #
8192. Dose rate throu h the drill strin 1 R/hr.

]]a/117/1 415 158.4 Collected opaque, yellowish-green liquid; subsampled in jar.
# 8473. Extruded -2.5 inches of saltcake: subsampled in jar

# 8584. Dose rate through drill string 1.5 R/hr.

Ila/117/2 216.4 98.5 Collected opaque. black-brown liquid: subsampled in jar #
8474. Extruded -6 inches of solid: subsampled as quarter
segment D. jar # 8481. After a 7.5 inch gap. 2 inches of
solid was extruded, subsampled as quarter segment A. jar #
8220. Solids were a black-brown sludge. Dose rate through
drill string 1.3 R/hr.

]]a/117/J 251 5 0 No drainable liquid. Extruded -12 inches of solid, first 6.
inches were dark brown chunks of sludge; subsampled into
quarter segments C & D. jar # 8221. The remaining 6 inches
were wet. grainy, dark brown saltcake: subsampled into upper
half segment, jar # 8478. Dose rate through drill string
1.2 R/hr.

lla/117/4 169 3 0 No drainable liquid. First 13 inches extruded were empty..
followed by -6 inches of dark brown solid, chunky saltcake
in texture. Subsampled into upper half segment. jar # 8480.
Dose rate throu g h drill strin g 350 mR/hr.

]]a/117/5 98 1 p No drainable liquid. First -5 inches extruded were empty..
followed by -3.5 inches of dark brown solids that resembled
soft sludge: subsampled as quarter segment C. jar # 8223.
After a 7 inch gap, 3.5 inches of the same type of solid
followed: subsampled as quarter segment A, jar # 8222. Dose
rate through the drill string 50 mR/hr.
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Tahle 2- Tank BY-104 Subsamole Matrices

Sample Numbers Matrix Core/Segment/Subsegment Analyses

S95T003427 Empty 116/i/WS None

S95T003528 Sludge 116/2/QA DSC, TGA

S95T003525 Sludge 116/2/QA Bulk Density

S95T003530 Sludge 116/2/QA AT

S95T003529 Saltcake 116/2/UH DSC, TGA

S95T003703 Saltcake 116/3/UH DSC, TGA

S95T003700 Saltcake 116/3/UH AT

S95T003702 Saltcake 116/3/LH DSC, TGA

S95T003632 Sludge 116/4/QA DSC, TGA

S95T003594 Sludge 116/4/QA Bulk Density

S95T003637 Sludge 116/4/QB DSC, TGA

S95T003595 Sludge 116/4/QB Bulk Density

S95T003641 Sludge 116/4/QC DSC, TGA

S95T003651 Sludge 116/4/QC AT

S95T003596 Sludge 116/4/QC Bulk Density

S95T003633 Sludge 116/5/QA DSC, TGA

S95T003597 Sludge 116/5/QA Bulk Density

S95T003638 Sludge 116/5/QB DSC, TGA

S95T003598 Sludge 116/5/QB Bulk Density

S95T003642 Sludge 116/5/QC DSC, TGA

S95T003654 .Sludge 116/5/QC AT

S95T003599 Sludge 116/5/QC Bulk Density

S95T003645 Sludge 116/5/QD DSC, TGA

S95T003655 Sludge 116/5/QD AT

S95T003600 Sludge 116/5/QD Bulk Density

S95T003634 Sludge 116/6/QA DSC, TGA

S95T003601 Sludge 116/6/QA Bulk Density
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S95T003639 Sludge 116/6/QB DSC, TGA

S95T003602 Sludge 116/6/QB Bulk Density

S95T003643 Sludge 116/6/QC DSC, TGA

S95T003658 Sludge 116/6/QC AT

S95T003603 Sludge 116/6/QC Bulk Density

S95T003646 Sludg e 116/6/QD DSC, TGA

S95T003659 Sludg e 116/6/QD AT

S95T003604 Sludg e 116/6/QD Bulk Density

S95T003635 Sludg e 116/7/QA DSC, TGA

S95T003605 Slud ge 116/7/QA Bulk Density

S95T003640 Slud ge 116/7/QB DSC, TGA

S95T003606 Slud g e 116/7/QB Bulk Density

S95T003644 Sludg e 116/7/QC DSC, TGA

S95T003662 Sludge 116/7/QC AT

S95T003607 Sludg e 116/7/QC Bulk Density

S95T003647 Slud g e 116/7/QD DSC, TGA

S95T003663 Sludg e 116/7/QD AT

S95T003636 Sludg e 116/8/QA DSC, TGA

S95T003648 Sludge 116/8/QD DSC, TGA

S95T003665 Sludge 116/8/QD AT

S95T003713 Liquid 116/FB DSC, TGA

S95T003761 Li quid 117/1/DL DSC, TGA

S95T003764 Saltcake 117/1/UH DSC, TGA

S95T003775 Li q uid 117/2/DL DSC, TGA

S95T003781 Sludg e 117/2/QA DSC, TGA

S95T003786 Sludge 117/2/QA AT

S95T003776 Sludg e 117/2/QA Bulk Density

S95T003782 Sludge 117/2/QD DSC, TGA

S95T003787 Sludge 117/2/QD AT
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S95T003777 Slud e 117/2/QD Bulk Density

S95T003809 Saltcake 117/3/UH DSC, TGA

S95T003783 Sludge 117/3/QC&D DSC. TGA

S95T003788 Sludge 117/3/QC&D AT

S95T003778 Slud ge 117/3/QC&D Bulk Density

S95T003810 Saltcake 117/4/UH DSC, TGA

S95T003784 Slud ge 117/5/QA DSC, TGA

S95T003789 Slud ge 117/5/QA AT

S95T003779 Slud ge 117/5/QA Bulk Density

S95T003785 Slud ge 117/5/QC DSC. TGA

S95T003790 Sludge 117/5/QC AT

C = Core Number QA = Qtr. Seg A
S = Segment Number QB = Qtr. Seg B
UH = Upper Half QC = Qtr. Seg C
LH = Lower Half QD = Qtr. Seg D
DL = Drainable Liquid FB = Field Blank
WS = Whole Segment AT = Total Alpha

Analytical Results

DIFFERENTIAL SCANNING CALORIMETRY

Differential thermal analyses were performed on 31 subsegments and one field
blank from tank BY-104. The analyses were performed under a nitrogen purge
using procedures LA-514-113, Rev. C-1 ( Mettler' instrument) and LA-514-114,
Rev. C-1 ( Perkin-Elmer 2 instrument). Since both instruments were used during
the DSC analyses, it must be noted that the two instruments produce raw data
scans which present exotherms differently. On the Mettler instrument, an
exotherm is represented by a peak, while the Perkin-Elmer instrument shows an
exotherm as a valley.

1 Mettler is a registered trademark of Mettler Electronics. Anaheim, California.
2 Perkin-Elmer is a registered trademark of Perkins Research and Manufacturing Company.

Inc.. Canoga Park. California.
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Most of the samples analyzed fell below the safety screening notification
limit of 480 J/g (dry weight basis) specified in Reference 1, with the
exception of samples S95T003645, S95T003647, and S95T003636. These three
samples were sludge, with moisture content exceeding 17% water. Of the
samples that exhibited no energetics, 4 were saltcake, 13 were sludge, and
were liquid. The remaining 9 samples had DSC values ranging from 0 to 300.
The upper limit (UL) to the 95% confidence interval for sample S95T003528
exceeded 480 J/g.

Table 3 summarizes the DSC results for tank BY-104 samples. For each matrix
(sludge, saltcake, and liquid), the lower and upper bounds of the sample
results and the average results are given.

Table 3: Summary of DSC Results for Tank 241-BY-104

Differential Scannin g Calorimetry Results
Matrix

Lower Bound (J/g dry) Upper Bound ( J/g dry) Average of All
Runs(J/g dry)

Sludge 0 1294.4 133.3

Saltcake 0 30.0 4.7

Liquid 0 0.0 0.0

In Reference 6, the acceptable accuracy range is between 90 and 110 percent.
For the DSC analysis, the accuracy is determined by the Laboratory Measurement
Control System (LMCS) control standard recovery. All standard recoveries of
tank BY-104 samples were within the specified accuracy requirements in
Reference 6.

For the safety screening analyses, the maximum desirable precision per the
Sampling and Analysis Plan (SAP) (Reference 6) is a relative percent
difference (RPD) of 10% between the primary and duplicate sample results. The
RPD values for the DSC results ranged from 0% to 200% RPD, with 9 of the
samples having RPD values which exceeded the precision allowance. Three of
the 9 samples were selected for reruns because of their high DSC values. Of
these 9 samples. 2 of them were saltcake, 7 were sludge.

Reruns are analyses of a sample and duplicate from the same sample material as
the original sample and duplicate. The RPDs did not improve appreciably,
indicating the cause of the high RPD values is most likely due to the
heterogeneity of tank BY-104 waste material. Results of rerun analyses are
identified in the summary tables in Attachment A, by the number "1" in the
Replicate or "R" column to the right of the sample number, and are also
included in the raw data.
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Statistical analyses were performed on the DSC data from tank BY-104 per the
requirements of Reference 1, which requires comparison of sample data to the
applicable notification limit (e.g. less than 480 J/g by DSC) with a 95%
confidence level. For each sample submitted for DSC analysis (except the 19
which exhibited no energetics), the sample mean and the upper limit (UL) to
the 95% confidence interval are presented in Table 4.

Tahlo d• ctatictiral Analvices for Tank 241-BY-104 DSC Results

Sample # DSC
Result
(J/g)

DSC
Duplicate
(J/g)

DSC
Average
(J/g)

DSC (UL) TGA (LL)

595T003528 0.0 138.7 69.4 507.2 14.4

R` R`

S95T003529 30.5 13.6 22.1 76.2 8.0

5951003703 0.0 12.5 6.2 46.3 6.4

5951003638 255.8 344.7 163.1 435.7 18.4

R 0.0 R 52.0

S95T003645 284.9 724.6 767.8 1620.8 14.4

TR 1294

5951003634 32.6 50.0 41.3 96.2 19.8

5951003639 104.1 95.8 100 126.6 24.3

S951003635 140.8 134.9 137.9 156.8 25.4

S951003640 389.6 309.8 220.6 475.5 22.5

R 75.0 R 107.8

5951003647 484.1 436.6 460.4 612.7 17.9

5951003636 736.4 875.7 806.0 1252.6 26.2

S95T003782 29.4 36.9 33.1 57.1 25.3

R = Rerun
TR = Triplicate
* Rerun analysis has not been completed.
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THERMOGRAVIMETRIC ANALYSIS (Percent Moisture)

Analyses for percent water by TGA were performed on the samples using
procedures LA-560-112, Rev. B-1 (Mettler3 instrument) and LA-514-114, Rev. C-1
(Perkin-Elmer" instrument). All samples were run under a nitrogen atmosphere.

The TGA notification limit of 17 weight percent water is no longer required by
Reference 1, however Reference 2 requires the comparison of this value to the
TGA results using a one-sided 95% confidence limit. This report includes a
discussion of this comparison as well as the statistical analyses of the TGA
results.

Out of the 31 subsegments analyzed, 8 samples yielded percent water results
below 17 weight percent water, with 2 of these samples having primary and/or
duplicate results of less than one percent water. In addition to these 8
samples, 4 samples fell below 17 weight percent water with the lower limit
(LL) to the 95% confidence intervals .

Out of the 8 samples with low percent water, 4 were saltcake and 4 were
sludge. None of the 8 samples with low percent moisture values exceeded the
DSC notification limit of 480 J/g (dry weight basis), however one sample
(S95T003528) exceeded this value with the up per limit to the 95% confidence
interval. Three of the 4 samples with LL values below 17 weight percent water
also had DSC results significantly less than the notification limit of 480
J/g, however sample S95T003645 exceeded the DSC notification limit. Moisture
analysis by gravimetric analysis has been requested for all 8 samples with low
moisture values and for sample S95T003645.

Table 5 summarizes the TGA results for the tank BY-104 samples. For each
matrix (sludge, saltcake, and liquid), the lower and upper bounds of the
subsegments results and the average result are given.

raole 5: Zurranary or iuH nesuILs or 1dnK L4l-DT-lU4

Thermogravimetric Results
Matrix

Lower Bound (wt X) Upper Bound (wt X)
Average (wt X)

Sludge 0.75 37.8 24.9

Saltcake 6.0 37.5 20.1

Li q uid 48.8 49.1 48.9

3 Mettler is a registered trademark of Mettler Electronics. Anaheim. California.
° Perkin-Elmer is a registered trademark of Perkins Research and Manufacturing Company,

Inc.. Canoga Park. California.
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In Reference 6, the acceptable accuracy range is between 90 and 110 percent.
For the TGA analysis, the accuracy determined by the Laboratory Measurement
Control System (LMCS) control standard recovery of tank BY-104 samples were
within the specified accuracy requirements in Reference 6.

The maximum desirable precision for the TGA analysis per Reference 6 is an RPD
of 10% between the primary and duplicate sample results. For TGA results, the
RPD values ranged from 0% to 160%, with 10 of the samples having RPD values
which exceeded the precision allowance. Reruns were performed on 3 of the 10
samples because of their low water content. Of these 10 samples, 3 of them
were saltcake, 7 of them were sludge.

Statistical analyses for the 95% confidence interval were performed on the TGA
data from tank BY-104, comparing the lower limit (LL) of the interval to the
value of 17% water. For each sample submitted for TGA analysis, the sample
mean and the lower limit (LL) to the 95% confidence interval are presented in
Table 6. If the LL of any subsegment is greater than 17 weight percent water,
it is assumed the subsegment's percent water is not less than or equal to 17
weight percent.

Table 6: Statis tical Analyses of Tank 241-BY-104 TGA Results

Sample # Result Dup licate Avera ge LL(mean,95%)

S95T003528 16.1 16.7 16.4 14.4

S95T003529 16.5 13.0 12.5 8.0

R 7.3 R 13.4

S95T003702 12.3 10.1 11.2 4.2

S95T003703 12.6 9.0 9.9 6.4

R 11.9 R 6.1

595T003632 19.0 22.4 20.7 9.3

S95T003637 31.7 25.2 24.9 18.7

R 18.7 R 24.2

S95T003641 33.9 33.9 33.9 33.9

S95T003633 24.4 24.1 24.3 23.3

S95T003638 20.3 21.1 20.7 18.4

595T003642 23.4 32.8 28.1 0.0

S95T003645 21.7 24.5 23.1 14.4
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S95T003634 28.8 26.3 27.6 19.8

S95T003639 30.6 33.0 31.8 24.3

S95T003643 0.89 28.0 14.5 0.0

S95T003646 0.75 1.0 12.2 0.0

R 23.0 R 24.2

S95T003635 25.7 25.9 25.8 25.4

S95T003640 28.2 26.7 27.4 22.5

5951003644 29.2 27.8 28.5 24.2

S95T003647 26.8 24.4 25.6 17.9

5951003636 27.0 26.8 26.9 26.2

S95T003648 35.3 33.6 34.4 29.1

S95T003764 37.5 36.6 37.1 34.4

S95T003761 49.1 48.9 49.0 48.6

S95T003781 30.2 28.1 29.2 22.4

S95T003782 34.4 37.8 36.1 25.3

5951003775 48.8 49.0 48.9 48.4

S95T003809 37.1 36.0 36.5 33.1

5951003783 26.4 28.2 27.3 21.5

5951003810 13.9 13.4 13.6 12.2

S95T003784 16.6 18.1 17.4 12.6

S95T003785 15.3 17.6 16.4 9.18

R = Rerun

BULK DENSITY

In accordance with Reference 1, measurements for bulk density were performed
on the sludge samples. Procedure L0-160-103. Rev. B-0 was used to perform the
bulk density measurements. Table 7 summarizes the upper and lower bounds of
the density results and the average result obtained.
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It should by noted that density measurements could not be made on 4 of the
subsegments, generally for two reasons:

(1) Insufficient recovery was obtained for the segment. In these
situations, the density analysis was not performed in order to
have sufficient material with which to run the chemical and
radiological analyses required.

(2) For some of the sludge samples, the material was too sticky to
maneuver into the centrifuge tube, making it very difficult or
impossible to perform the bulk density analysis.

In all four instances, either lack of material or the consistency of the
samples was not determined until later in the process, after the analyses had
been requested. The density requests were deleted, and no analyses will
appear on the data summary tables of this report for these samples.

No duplicate analyses were performed as part of the bulk density measurements,
so no estimate of precision can be made. Further, no standard or spike is run
with this analysis, so there is no accuracy evaluation possible.

TOTAL ALPHA

The alpha total analyses were performed on the saltcake and sludge samples
using procedure LA-508-101, Rev. D-2. Fusion digestions on the saltcake and
sludge were prepared using procedure LA-549-141, Rev. D-0. Since tank BY-104
is on the Ferrocyanide Watch List, a zirconium crucible rather than a nickel
crucible was used to perform the fusion preparation, and is identified by a
"Z" in the aliquot or "A" column of the data summary tables.

In order to determine the notification limit for this analysis, the limit of
g/L as specified in References 1 and 6 was converted to units of microcuries
per gram using the density of the BY-104 waste material. The highest density
result obtained for the subsegments (1.83 g/mL) was used in this calculation,
which yielded a notification limit of 33.6 uCi/g. By using the highest
density result, the lowest notification limit in uCi/g was obtained, thereby
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providing the most conservative estimate with respect to criticality
evaluation.

Of the 31 subsegments from tank BY-104,. 1 saltcake sample and 14 sludge
samples were analyzed for total alpha activity. None of these 15 samples
produced results which exceeded the limit of 33.6 uCi/g, with the highest
result being 0.845 uCi/g. Table 8 summarizes the lower and upper bound
results and the average total alpha result for each matrix.

Table 8: Sunmary of Total Alpha Analysis Results for Tank 241-BY-104

Total Al pha Analysis Results
Matrix

Lower Bound ll er Bound
Average'

Sludge (uCi/g) 1.35 x 10"2 8.45 x 10-' 1.22 x 10-'

Saltcake (uCi/g) 6.14 x 10-' 6.59 x 10-' 6.36 x 10-'

Results below the detection limit were not factored into the average
values.

The range of RPD values for the 12 subsegments with results greater than the
detection limit was from 3.5% to 36.4%, with 6 of the samples above the
acceptable precision requirement of 10% RPD. The high RPD values are being
attributed to the inhomogeneity in the tank BY-104 sample material and/or low
sample activity. Since none of the sample results were greater than 0.845
uCi/g, approximately 40 times lower than the notification limit of 33.6
uCi/g), no repreparations or reruns were requested.

Statistical analyses for the 95% confidence interval were performed on the
total alpha data from tank BY-104 per the requirements of Reference 1, and the
UL of the interval was compared to the notification limit of 33.6 uCi/g. For
each subsegment submitted for total alpha analysis, the sample mean and the UL
to the 95% confidence interval are represented in Table 9. If the UL of any
subsegment is less than 33.6 uCi/g of total alpha activity, the hypothesis
that the subsegment's activity is greater than or equal to the notification
limit is rejected. None of the 15 subsamples analyzed for total alpha
activity produced upper limit results which exceeded the notification
criteria, indicating that tank BY-104 may be considered "safe" from a
criticality perspective.
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Table 9: Statistical Anal yses for Tank 241-BY-104 Total Alpha Results

Sample # Result (uCi/g) Duplicate
(uCi/ )

Average
(uCi/g)

UL(mean)

S95T003530 1.68E -02 1.37E- 02 1.52E- 02 2.50E- 02

S95T003700 6.59E -03 6.14E- 03 6.36E- 03 7.78E- 03

595T003651 2.04E -02 1.97E- 02 2.OOE- 02 2.22E- 02

S95T003654 3.30E -02 3.49E- 02 3.40E- 02 4.OOE- 02

595T003655 2.79E -02 2.59E- 02 2.69E- 02 3.32E- 02

S95T003658 2.28E -02 2.06E- 02 2.17E- 02 2.86E- 02

S95T003659 3.14E -02 2.50E- 02 2.82E- 02 4.84E-02

S95T003662 3.25E -02 3.61E- 02 3.43E- 02 4.57E-02

S95T003663 3.05E -01 2.11E- 01 2.58E- 01 5.55E- 01

S95T003665 9.74E -02 1.28E- 01 1.13E- 01 2.10E- 01

S951003788 7.14E -01 8.45E- 01 7.79E- 01 1.19E- 00

S95T003789 1.57E -02 1.35E- 02 1.46E- 02 2.15E- 02
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0-feb-1996 15:48:03 Page; 1
-0002-1 ^^

^RN

45-Day Report
BY104 ROTARY

CORE NUMBER: 116
SEGMENT #: 2

3tGm[NJ ruxfl uN: A ro wuarLer or Se nL

Action Limits
Sa te# R AN Anal yte Unit Lower U r Standard X Blank Result D licate Avera e RPD X s k Rec X Det Limit Count ErrX
595T003525 Bulk Densit y of Sa le g/mL None None n/a n/a 1.630 n/a n/a n/a n a S.OOe-01 n a
^05T003528
S95T003528
S95T003528

X Water TGA on Perkin Elmer
DSC Exotherm on Perkin Elmer
DSC Exotherm Dry Calculated

%
Joules/
Joules Dry

None
fFiLu0et:00::

None
^?':abBIY::O:^

101.3
99.02

n/a

n a
n/a
n a

16.08 16.71
0.00e+00 116.0
0.o0el-0R:. 138.7

16.39
58.00
69.35

3.84
117
200

n a
n/a

a

a
n/a

a

n a
n/ a

a
595T003530 Z Al a of Di ested Solid uCi/ S Oet:00 9`: 92.19 <6.90c-04 1 60e 0 .37e-02 1.52e-02 20.3 30.87 1.22e-03 1.33E+01

.. u..is .s c .. .^ u........ u..^s .s ee........•

Action Limits

. le# R AN Anal te Unit Lower r Standard % Blank Resulk,.;^D i;vE>3t¢ Average RPD % Spk Ree % Det Limit Count ErrX

S95T003529 X Water iGA on Perkin Elmer % None None 101.7 a 0^;::;' 3.40-? 10.35 59.1 n a n a n a
S95T003529
595T003529
5957003529

X Water b TGA usin Mettler
DSC Exotherm Dry Calculated
DSC Exotherm using Mettler

X
Joules Dr
Joules/

None
i: N:r
W4 09s00

Nane
x.- aQ:

's:; U:O:

' 16ST^.^^^^' 12.96100.0 :^:: M a
Sr a; ':a 0.50 13.60

3 6. 00 11.60

14.74
22.05
18.80

24.2
76.6
76.6

n/a
n/ a
n/a

n/ a
n/ a
n/a

n/a
n/ a
n/a

=> Limit violated
_> selected Limit

^

2 ^

N "

$

m 70rn
0



0-feb-1996 15:48:10 Page: 2

-0002-1
NJJ
^
ER^

^ .;

45-Day Report
BY104 ROTARY

CORE NUMBER: 116
SEGMENT #: 3

StbMeaI YURII
.

uN: u u ppe r nakT OT Le meni

Action Limits
Sa le# R A# Anal yte Unit Lower U r Standard % Blank Result D licate Avera e RPD % S k Rec % Det Limit Count ErFX

S95T003700 P Al ph a of Di gested Solid uCi/ 111.7 <2.71e-03 6.59e-03 6.14e-03 6.36e-03 7.07 87.50 4.68e-03 6.66E+01

S95T003703 1 % Water by TGA usin g Mettler X None None 100.3 n/ a 11.86 6.130 8.995 63.7 n/a n a n/ a

595T003703 % Water TGA using Mettler y. None None 101.3 n/a 12.61 8.9B2 10.79 33.6 n/a Na n/a

595T003703 DSC Exotherm on Perkin Elmer Joules 99.02 n a 0.00e4 0D11.14 5.570 11.1 n a n/ a n/ a

5951003703 DSC Exotherm Dry Calculated Joutes/ Dr +k AN400 :^.1^80-:OS n/a n/a 0 00@+0 12.48 6.240 200 n a n/a n/ a

. .,...^ . ...... . .. . ... ......... - -...._. ...... _. -_ . _ .-
Action Limits

.

Sa le# R A# Anal te it Lower U r Standard X Olank ::.Resvlt.^'::D 3e8te Avera g e RPD % S k Rec % Det Limit Count ErrX

S95T003702 % Water TGA using Mettler X None None 101.3 n a -:i 0.10 11.21 19.8 n a n a n/ a

595T003702 DSC Exotherm on Perkin Ela^er Joules/ 4 fltrN00 -s!:.480•:0: 90.31: :s:. n a •'^0 OOe+00:i^^0.00e+00 0.OOet00 0.00 n/a n a n/a

595T003702 DSC Exotherm Dry Calculated Joules Dr as ^y .480. n a :! n;i 0'::00e*00 0.00e•00 0.OOe+00 0.00 n e n a n a

=> Limit violated
_> Selected Limit

N

N ;
.

:

2 n

1n
v

v
^ A

m
rn
< ^.
0



- f eb- 7996 07:25:25 Page: 3

0002-1

45-Day Report
8Y104 ROTARY

ORE NUMBER: 116
EGMENT #: 4

tbMtal YUKII UN: A io Yuarrer Or be nc

Action Limits
a le# R A# Anal te Unit Lower Upper Standard % Blank Result Du licate Average RPD % Spk Rec % Det Limit Count Err%

95T003594 Bulk Density of S le /mL None None n a n/a 1.810 n/a n/a n/a n/ a S.OOe-01 n/ a

95T003632 % Water by TGA on Perkin Elmer X None None 107.3 n a 19.00 22.41 20.70 16.5 n a n/a n/ a

95T003632 DSC Exotherm on Perkin Elmer Joules >3:'7i331N00: Y++::c:4$Q:Vt^ 99.96 n/a 0.00e+00. 0.00e+00 0.00e+00 0.00 n a n/ a n/ a

•95T003632 DSC Exotherm Dr y Calculated Joules Dry 0.00000@.. 0.00e+00 0.00e+00 0.00 n a n / a n/ a

Second Quart er of Se nt: B Second Quarter ot se nt
Action Limits

:a le# R Al Anal te Unit Lower U er Standard X Blanlf^: :%^+'^: esul;t^: Ds^:i3tafe Avera e RPD X S Rec X Det Limit Count Err%

t95T003595 Bulk Density of 5 le / mL None None n/a n a Wa S.OOe-01 n a

,95T003637 1 X Water by TGA using Mettler % None None 101.9 - . 4.20 21.45 25.6 n e n a n/ a

;95T003637 X Water TGA using Mettler % None None 99.73: .;:.. a 25.16 28.41 22.9 n a n!a a

;95T003637 DSC Exotherm on Perkin Elmer Joutes ^ e:^'.a t 0 7.. 0 ..: n;fi

.

QDe+00 0.00e+00 0.00e+00 0.00 n a n a n a

;95T003637 DSC Exotherm Dry Calculated Joules/ Dr M1 flHf00 03i n/a nl0 iR e+00 O.OOe+00 0.00e+00 0.00 n a n a n a

Third Ouart er of Se ment: C Third Quarter of S e nxmi
Action Li L5^

;a le# R Al Anal yte Unit Lower -^ z'LI er Standard x Blank Result D licate Avera g e RPD % Spk Rec % Det Limit Count ErrX

c95T003596 Bulk-Density of S le mL
..

N:fi,t o 1
y

n<'
,

.
%' n a 7.820 n a n/ a n/ a n/ a 5.00e-01 n/ a

;95T003641 X Water TGA using Mettler X ":;NVl1e'.-S:^MfNie 99..73^ 'n/a 33.92 33.91 33.91 0.03 n/a n/ a n a

795T003641 DSC Exotherm on Perkin Elmer Joules :::^'?:`.. ;^^100.7 n a O.OOe+00 O.OOet00 O.OOe+00 0.00 n/ a n/ a n/ a

395T003641 DSC Exotherm Dry Lalculated Joules/ D ^?. u^. E::^fi8 ,U ... " n/a n/a 0.00e+00 0.OOe+00 0.OOe+00 0.00 n/ a n/a n/a

3951003651 Z Al ph a of Di gested Solid uCi sfttN:O;Q:,;:!,7t1,.00. „ 84.38 <6.41e-03 2.04e-02 1.97e-02 2.OOe-02 3.49 69.90 9.08e-03 4.35E+01

_> Limit violated
>t:.

=> Selected Limit

^
Y!

vo

i

CD

0) ?
A

C C

O
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IM
J002-1 ^

45-Day Report
BY104 ROTARY

)RE NUMBER: 116
:GMENT #: 5

9GMENT PORTI DN: A io uuarter OT Se nc
Action Limits

i le# R A# Anal te Unit Lower U per Standard X Blank Result D licate Avera g e RPD % S pk Rec % Det Limit Count Err%

75T003597 Bulk Densit of Sa le g / mL None None n/a n/a 1.790 n/a n/a n/a n/ a S.OOe-oi n/a

95T003633 % Water TGA usin Mettler X None None 96.59 n/ a 24.42 24.11 24.27 1.28 n a n/ a n a

95T003633 DSC Exotherm on Perkin Elmer Joules/ ^:'E:f)i4;t0:Q: i;^:?48ii^0: 99.96 n/a 0.00e+04 O.OOe+00 0.OOe+00 0.00 n a n/a n a

95T003633 DSC Exotherm Dry Calculated Joules Or i<,7¢ ar -: - 5:::"'^^?^%. - n/a n a O.OOe+Oti ?.. 0.00e+00 O.OOe+00 0.00 n e n a n a

Second Ouart er ot Segment: B seconU uuarLer oi 3e nc

Action Limits

l # R A# l teA Unit Lower Upper Standard X BlanK Resu^t °L9tate Avera e RPD % Spk Rec % Det Limit Count Err%
a e
957003598

na
Bulk Densit of 5 le / mL None None n/a n/a: :. 4 740^^:: n/a n/a n/a 5.00e-01 ^n/a

n a
95T003638 X Water TGA using Mettler X None None 99 77 a 0 ! 1.08 20.71 3.57 n a n a

95T1103638 DSC Exotherm Dry Calculated Joules/ Dry R>3aONttOTl t^.:^^S80iD: n s . n a ? 255 8 ;-" 344.7
2041

300.2
6020

29.6
200 11

n a
n a

n a
n a

n a
n a

95T003638 1 DSC Exotherm using Mettler Joutes M a100t•M 77 a .0Si00e+00 .

95T003638 DSC Exotherm using Mettler Joules/ ^B:08fOB tis::o- Osff 6 n/g :, ^^:'^ 02.8 273.3 238.1 29.6 n a n/a n a

Third Quarter of Se nt: C Third Ouarter of Se nt

# Rl A# l teA Unit
Achon
Lower

LilA1Y
:;;U er SYBndard 7+' . B[ank Result D licate Avera e RPD % S k Rec X Det Limit Count Err%

a e
,95T003599

na
Bulk Density of Sa Le mL N: n

^ ^
n a 1.720 n a n a n a n a S.OOe-O1 n a

957003642 % Water TGA using Mettler % ...';Nbffe '?Ntft1Ei00.8 a 23.36 32.83 28.09 33.7 n a n/a n a

,95T003642 DSC Exotherm Dry Calculated JouLes Dr . : Fr..0 #tf: : t^y=.;:^ ^?Eri/a n a O.OOet00 O.OOe+00 O.D0eM00 0.00 n e a h a

95T003642 DSC Exotherm using Mettler Joules/ g aR - ^^i4811+II .100.5 n/a o.00e+00 O.OOe+00 D.OOe+00 0.00 n/a n e n/a

95T003654 Z Al ph a of Di gested Solid uCi 89.58 1.050 3.30e-02 3.49e-02 3.40e-02 5.60 n a 1.06e-02 3.27E+01

Bottom Ouar ter of Segment: D Bottom Quarter of Se menC `
Actlon L.Staits

X
# ^L!il t Lower Upper Siandard Y. Blank Result Du licate Avera e RPD X S k Ree X Det Limit Count Err

sa le# R
; 95T003600

A .11eAna
Bulk Density of S le ^?None None n/a n/a 1.730 n a n/a n/a n/a S.OOe-01 n/a

595T003645 % Water by TGA usin MettteX^ None None 100.8 n a 21.70 24.45 23.07 11.9 n a n a n a

395T003645 DSG ExothermDr Calculat(+ttJoul.l 'Dr *•R'D6sW

_

f; n/a n/a 284.9 724.6 SO4.8 87.1 n e ' n a n a

795T003645 ° DSC Exothermusi Mettler JoUles . : ? t 0^DD G80:0 100.5 n a 219.2 557.4
2

388.3 87.1 h a n a n a

;95T003655 Al a of Di ested 2.79e-02 .59e-02 2.69e-02 7.43 81.12 1.04e-02 3.61E+01

_> Limit violated
_> selected Limit

WHC-SD-WM-DP-164, REV. 0

WHC-SD-WM-DP-164, REV. I



9-feb-1996 07:15:57 Page: 2

-0002-1
d NTERdM

45-Day Report
BY104 ROTARY

CORE NUMBER: 116

SEGMENT #: 6

stliMtNI YURII Ua: A io wuarcer OT oe nc
Action Limits

Sa te# R A# Anat yte Unit Lower U er Standard % Blank Result Du licate Avera e RPD X 5 k Ree % Det Limit Count Err%

595T003601 Bulk Density of sa le /ml None Neon - n/a n/a 1.76 G/M n/a n/a n/a n/a 5.00e-01 n/a

595T003634 X Water b TGA usin Mettter X None None 102.1 n a 28.77 26.33 27.55 8.86 n a n a n a

s95T003634 DSC Exotherm using Mettler Joules/ fF'k5UlEl10: <:^81€::81 106.2 n/a 23.60 36.20 29.90 42.1 n a n a n/a

Second Quart er of Segment: B Second vuarter or ^e nt
Action Limits

sa le# R A# Anal te Unit Lower U er Standard % Blank Resulf l..icate Avera e RPD X S k Rec X Det Limif Count ErrX

5951003602 Bulk Densit y of Sa le l g/mL
None None n a n a :":::1.75 G/," ?z.n a n a n a n a 5.00e-01 n/ a

S95T003639 X Water by TGA using Mettler X None None 101.3 n/a 30,64 :^-.. 33:01 31.82 7.45 n/a n e n/a

595T003639 DSC Exotherm using Mettler Joules 4 Oa+06 :^:^•' D:'D 95.61 n a _1, D<i 65.30 68.15 1 8.36 n a n a n a

^ aoccom auar^ er o, ne
Actiolb. Umtts

S p Rl A# Anal te unit Lower: l:. U er Standard % Blank Result D licate Avera e RPD % 5 k Rec % Det Limit Count Err%
a e
595T003604 Bulk Densit y of Sa te at None None n/ a n/ a 1.75 G / M n/ a n/ a n/ a n/ a 5.00e-01 n/ a

n/a
5957003646 X Water b TGA on Perkin Elmer, 7 None None 101.3 n/a 7.52e-01 9.97e-01 8.75e-01 28.0 n/a n/a

595T003646 X Water by TGA usin Mettler None None 100.3 n a 22.97 24.24 23.60 5.38 n/ a n a n/ a

S95T003646 OSC Exotherm on Perkin El11MC JBUles/ ...._. >. 4al7E.r0#k ?'X*?'480,tU 99.33 n/a O.OOe+00 0.00e+00 0.00e+00 0.00 n/ a n/a n/a

595T003646 DSC Exotherm Dr Calculatad Jouk brt`. • s e+ . 80^^ n/a n a 0.OOe+00 0.OOe+00 0.OOe+00 0.00 n a
78 32

n/ a
1 01 -02

n/ a
62E+013

595T003659 Z uCiTAl a of Di gested Solid i:>i ' 7.fl6t00 r'^ b700^ 85.94 <6.61e-03 3.14e-02 2.50e-02 2.82e-02 22.7 . . e .. .

_> Limit violated
.„,MHa:`a<i: Selected Limit

^ WHC-SD WM-DP 164, REV.O

n

^
0

°

^
m
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45-Day Report
BY104 ROTARY

ORE NUMBER: 116
EGMENT A: 7

tumtai rurciI ua: A iop wuarcer OT ae nc
Action Limits

a leA R AN Anal te Unit Lower U er Standard % Blank Result D licate Average RPD % Spk Rec X Det Limit Count ErrX

95T003605 Bulk Density of Sa le /mL None None n/a n/a 1.690 n/a n/a n a n a 5.00e-01 n/a

95T003635 % Water TGA using Mettler % None None 96.59 n a 25.73 25.85 25.79 0.47 n a n a n a

95T003635 DSC Exotherm on Perkin Elmer Joules/ 99.96 n/a 104,5 700.1 102.3 4.30 n/ a n/a n a

95T003635 DSC Exotherm Dry Calculated Joules Dr n a 404::.. 134.9 137.9 4.28 n a n a n a

Second Quart er of Se nt: B Second Quarter of Se nt
Action Limits ,;,

a left R AM Anal te Unit Lower U r Standard X Blatfk. •::^Resuti. . D^^.':Scate Avera e RPD X S k Rec X Det Limit Count Err%

95T003606 Bulk Densit of S le all. None None n/a n/i9 ..:^ '^:T G60;3: . "'h/a n/a n a n a S.OOe-Oi n a

95T003640 Y. Water TGA using Mettler X None None 99.77 a ":<'d".: 1.6526 27.43 5.69 n a n/a e

95T003640 DSC Exotherm Dry Calculated Joules/ Dr o:1?FDbe00 ''•°«".''68D^r{i: a . la :::' 389 b ^:^> 309.8 349.7 22.8 n/a n/a n a

95T003640 1 DSC Exotherm using Mettler Joules ic:a. .. &rsa4 . . 98.72 ^;:" n.a 4's54.40 78.20 66.30 35.9 n/a n a n a

95T003640 DSC Exotherm usin Metiler Joules A":OEr00?^fi^` D 6 n 8; :•- ':R82.7 224.8 253.8 22.8 n a n a n a

Third Quarte r o f Se ment: C Third Quarter of S e nt

•Action Lt it6 - ^"
a leM R Al Anal te Unit Lower +:F'U er Standard ^ . B1ank Result D licate Avera e RPD X S k Rec X Det Limit Count ErrX

95T003607 Bulk Density of S Le ml N : n'. '^• n a 1.640 n a n a n a n a S.OOe-01 n a

A5T003644 X Water TGA using Mettler X ..°`NOHP w3lO" 100.T n/a 29.20 27.83 28.52 4.80 n/a n/a n a

95T003644 DSC Exotherm on Perkin Elmer Joules a' #<^'^ 3: ? . ^.i219 n a 0.00e+00 O.OOe+00 O.OOe+00 0.00 n a n/ a n a

.95T003662 Z Al a of Di ested Solid uCi ^":.^ ^ ^:4k:'AO: :^'85.42 <4.93e-03 3.25e-02 3.61e-02 3.43e-02 10.5 n e 1.Ote-02 3.33E+07

Bottom Quarter of Se ent: D Bottom Quarter
.<,!t:,. '

of Se

:,az: ::;.:<^>;•

.a.:Y..:> v:. ::.
Actiort^a^lmits

:a leM R AA Anal yte
<
aaaxkY•`^??'^ ^, Lower <€::^U r Standard % Blank Result Du licate Avera e RPD % S Rec X Oct Limit Count ErrX

;95T003647 X Water TGA using Met i r :';•^,^^«x:3^ None None 101 .4 n a 26.81
0

24.36
1

25.59 9-58 n a n a n a

;957003647 DSC ExothermrDr Caleut^BtW ^- `3oiiE4RST <tik-- A:S^Dz^fIR ^^4350,0 n/ a ^^ n/a 48 184,1 436.6 460.4 ::P10.3 •i^ n a -^: n a ?'^ n a

;95T003647 DSC Exotherm usin Mettlet:.,a: JOtit^ 97.72 n a 360.2 324.9 342.5 10.3 n a n a n a

;95T003663 Z Al a of Di ested Solid ^:^.uCiTff ^. M!^>tsit : 85.42 <4.93e-03 3.05e-01 2.77e-01 2.58e-07 36.4 77.04 2.22e-01 5.66E+01
-•-,,:.. u^osa
^µ dY

_> Limit violated

_> Selected Limit

N
^ WHC-SD-WM-Dp-164, REV. 0

^
f^
^

0
v
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EGMENT A: 8

Action Limits
a leK R AA Anal e Unit Lower Upper Standard X Blank Result D licate Avere e RPD X S k Rec X Det Limit Count ErrX

951003636 % Water TW usi Mettler X None None 103.2 n/a 26.96 26.76 26.86 0.74 n a n a n/a

95T003636 oSC fxotherni:on PerkinElmer . Joules ^ sTi 99.96 n a 538.6 ' 640.5 589.5 '<17.3

95T003636 = DSC ExotherNi%6 Calculated 3oulesf 0 ^1l•?°Lt i:'.^8i3:1# " n/a n/a ^'. 736,4 875.7 806.0 17,3 4t./a '.'. n a n a

Oottom Quarter of Segment: 0 Bottom Quarter of Segment
Action Limits

^^a leR R A# Anat yte Unit Lower U r Standard X Bla . Ss> Resdtt 14• :Licate Average RPD X S k Rec % Det Limit Count Err%

95T003648 X Water TGA using Mettler X None None 100.0 i5'0i `'`^`%:::!;^^>35.26 : 34.42 4.85 n/ a n/ a n a

A5T003648 DSC Exotherm Dry Calculated Joules Dry ,. 5?>1'fy n/a <:0_OOe«00 :: OaI0c400 0.OOe+00 0.00 n a n a n/a

95T003648 DSC Exotherm using Mettler Joules a'F..fl&t00: i:°;' D^1[' 102.3 a O eL.- l :!:0.0 e+00 O.OOe+00 0.00 n a n a n a

95T003665 Z Al a of Di gested Solid uCf/ >s:T^'wW ro41.'fl0 85 42,:<4.9bh93 °:^.2f.74e DZ :;^^1.28e-01 1.13e-01 27.2 79.59 1.19e-01 9.17Es01

_> Limit violated
^=> SeLected LimitS.F{^''>bk.@;yA£ ^ ^^ ^^• '^ C

"...> ..^ i i"
^̂

> ^ £ ^>n b > k
i..3 . ^^{S•n:`u: : '^Y

i
4 . . ^ ..b: ::: J

CIO

:Y

WHC'SD-WM-DP-164,
REV. 0
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45-Day Report
BY104 ROTARY

)RE NUMBER: 116
=GMENT p: n/a

Page: 1

=GMENI PUNII UN: rieUl UIaNC

Action Limits

n le# R A# Anal te Unit Louer U r Standard X Blank Result D licate Avera e RPD X 5 k Rec X Det Limit Count Err%

75T003713 X Water TGA using Mettler X- None None 96.89 n/a 100.2 100.3 100.2 0.10 n a a n/a

75T003713 DSC Exotherm on Perkin Elmer Joules ^x..a. "..: '=0' 100.6 n a 0.00e+00 0.00et00 0.O0e+00 0.00 n a a n a

_> Limit violated
=> Selected Limit

^

co

n
in
v

0

^
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n
^
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b

M
m
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)002-i

45-Day Report
BY104 ROTARY

)RE NUMBER: 117
_GMENT q: 1

'cGMhNI YuaII uN: u uppe r nalr or be nLll-

Action Limits
a leM R Aq Anal te Unit Lower U r Standard X Blank Result D licate Avera e RPD X S k Rec % Det Limit Count Err%

95T003764 X Water TGA using Mettler X None None 100.6 n/a 37.49 36.64 37.06 2.29 n a n e a

95T003764 DSC Exotherm using Mettter Joules +iFiA^.^. a £M'- 0:.`tiI 95.96 n a 0.00e+00 0.00e+00 0.00e+00 0.00 n a n e n a

_> Limit violated
. _> selected Limit

N

N
^

N

s
n= cn

n v

<
33
rn
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45-Day Report
BY104 ROTARY

CORE NUMBER: 117
SEGMENT #: 1

Page: 1

aevmnNi ruxij uN: urainaoie u io

Action Limits
Sa le# R A# Anal te Unit Louer U r Standard X Blank Result D licate Avera e RPD X S k Rec X Det Limit Count ErrX
S95T003761 X Water TGA using Mettler X None None 101.4 n/a 49.05 48.93 48.99 0.24 n/a n a n/a
S95T003761 11 DSC Exotherm using Mettler Joules w^^s.Z*118= : 108.3 n a 0.00e+00 0.00e+00 0.00e+00 0.00 n a n a n a

_> Limit violated

_> Selected Limit

N
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d

= G
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Cn n
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^ v
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J-feb-1996 14:38:44 Page: 1

-0002-1
N'TERN

45-Day Report
BY104 ROTARY

CORE NUMBER: 117

SEGMENT #: 2

SLGMLNI YUKII UN: A to wuarter oT be nL

Action Limits

Sa le# R A# Anal te Unit Lower Uppe r Standard % Blank Result D up licate Avera g e RPD % S Rec X Det Limit Count Err%

595T003776 eulk Densit of le
12

/ ml None None n/a n/a 1.740 n/a n/a n/a n a S.OOe-01 n a

595T003781 i n MettlerX Water TGA 1 % None None 100.6 n a 30.24 28.11 29.17 7.30 n/ a n a n a

595T003781 DEC Exotherm usin Mettler Joutes/ A'EatYMTfk. t`^"^x80<3f' 101.6 n/a 0 OOe+00 0.00e+00 O.OOe+00 0.00 n/a n/ a n/a

S95T003786 Z
g

SolidAl a of Di
,

u i *. ? .. .-M...3 i 83-77 <6.47e-02 <6.47E^.Z'.! <6.49E-2 n a n/ a 75.26 1.47e-01 5.00E+02

Bottom Quart er of Se gment: D Bottom Quarter ot Se nt
Action Limits '

5a le# R A# Anal te Unit Lower U er Standard % Blank %! Result D 1'1cate Avera e RPD % 5 k Rec X Det Limit Count ErrX

S95T003777 Bulk Densit
of

Sa le / mL None None n/a .:...... n/a::i>%:, ,'E 830 1i:: :rsh/a n/a n/a n a 5.00e-01 n a

595T003782 X Water TGA usin Mettler y. None None 100.9 a . 4 3 7.81 36.11 9.44 n a n a n a

595T003782 oSC Exotherm using Mettler Joules/ is0e+o0g^a 480::0: 100.5 n a 18 80 ^^' 23.60 21.20 22.6 n/a III n/a n a

595T003787 Z Al a of Di ested Solid uCi i^ e+ ' . 4.fi a? 83 77 z6-47e-U4 <1s:26E-01 <1.53E-1 n a n a 78.06 2.87e-01 S.OOE+02

_> Limit violated
_> Selected Limit

N

0

CI)

J

rn
0



8-feb-1996 07:28:30
-0002-1

45-Day Report
BY104 ROTARY

CORE NUMBERc 117
SEGMENT #: 2

Page: 2

ntantni ruK u uN: urainaoie u ia
Action Limits

Sa le# R A# Anal te Unit Lower U er Standard X Blank Result D licate Avera e RPD X 5 k Rec X Det Limit Count Err%
S95T003775 X Nater b TGA usin Mettler X None None 101.4 n/a 48.80 48.95 4B.88 0.31 n/a n/a n/a

595T003775 DSC Exotherm using Mettler Joutes :k::slfNr D rgA m[ 108.3 n a 0.00e+00 0.00e+00 0.00e+00 0.00 n a n a n a

_> Limit violated

;!<2^^i:f£^i => Selected Limit

N
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0
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< m.



-feb-1996 07:26:15 Page: 10

0002-1 ^^ JJJ^E.^^^
45-Day

tttJJJ !!l:::::::::III

Report
BY104 ROTARY

ORE NUMBER: 117
EGMENT i!: 3

tGMtNI YuNIt uN: u a r natr or se ni

Action Limits
:a leB R AA Anal te Unit Lower U r Standard X Blank Result D licate Avera e RPD X S k Rec X Det Limit Count ErrX

:95T003809 X water TGA on Perkin Elmer X None None 100.3 n/a 37.06 35.97 36.52 2.99 n/a n a n a

:95T003809 DSC Exotherm on Perkin Elmer Joules k^FA?^48 . (1 1 100.7 n a 0.00e+00 0.00e+00 0.00e+00 0.00 n a n a n a

rntra vuarre r o r segment: u intra wuarrer or s e nr
Action limits

:a led R AS Anal te Unit Lower U r Standard X Blank Re3i71a 'i3Y- licate Avera e RPD X 5 k Rec X Det Limit Cotnt ErrX

:95T003778 eulk Det ot S lensi /mL None None n/a 1.78 -I 1-11.. n/a n/a n a n/a 5.OOe-01 n/ a

+95T003783 TGA on Perkin ElmerX Water X None None 100.3 n 8: :: *` 26.37. "at28.19 27.28 6.67 n/ a n/ a n a

95T003783 DSC Exotherm on Perkin Elmer Joules/ 0.0. ^ama?eBDaD, 100.7 .::^.._. n1'a -^:.0'OOe+00^^:0.90iE+00 0.00e+00 0.00 n/a n a n a

,95T003788 Z Al a of Di gested Solid uCi f1>.L16i00: xS'? 7:-00^ B5.06 <^: .a. 01 .;.^r.i e. >i'^:.8.4 e-01 7.79e-01 16.8 79.34 4.44e-01 5.01E+01

=> Limit violated
;:.ez.^zsd => Selected Limit
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13-feb-1996 07:26:19 Page: 11
A-0002-1 NTERN

45-Day Report
BY104 ROTARY

CORE NUMBER: 117
SEGMENT N: 4

SEGMENT PORTION: U Uppe r Hatf of Segment
Action Limits

S leK R A4 Anal te Unit Lower U er Standard X Blank Result D licate Avera e RPD X S k Rec X Det Limit Count Err%
S95T003810 X Water TGA using Mettler X None None 100.9 n a 13.86 13.40 13.63 3.37 n a a n/ a
S95T003810 DSC Exotherm using Mettler Joules W'1;flrtttlR R:48 A: 100.5 n a 0.00e+00 0.00e+00 0.00e+00 0.00 n a n a n a

_> Limit violated
_> Selected Limit
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teb-1996 07:26:20 ^ ^^^^^^ Page: 12

]002-1

45-Day Report
BY104 ROTARY

7RE NUNBER: 117
=GNENT #: 5

ecMtNI ruNIJ UN: A io Yuarter OT be men[ -

Action Limits
i le!! R AM Anal te Unit Lower Uppe r Standard % Stank Result D licate Avera g e RPD % S k Rec X Det Limit Count Err%

75T003779 Bulk Densit of S le / mL None None n/a n/a 00 n/a1 .8 n/a n/a n/a S.OOe-01 n/a

957003784 X Nater TGA usi ng Mettler X None None 103 .2 n a 6.61 18.131 17.37 8.75 n/a n a n/ a
957003784 DSC Exotherm on Perkin Elmer Joutes/ g ^€tiK'AU: b89::0: 99.02 n/a 0.00e+00 O.OOe+00 O.OOe+00 0.00 n a n a n/a

95T003789 2 Al a of Di gested Solid uCi 85.06 <3.64e01 157e021::. 1.35e-02 1.46e-02 15.1 65.56 4.Ste-03 3.13E+01

Mia
inlra auarte r a t be nc: G inmra VuarCer or a e nc

Action Limits
a led R Ag Anal yte Unit Lover U r Standard % BlahX. sucate Avera e RPD % Spk Rec % Det Limit Count Err%

951003785 X Water TGA using Mettler X None None 103.2 n/a `t^^Jrw..2<1:7s55 16.41 14.0 n a n a n a

95T003785 DSC Exotherm on Perkin Elmer Joules zti Dgs fea^' :0^ 99.02 '^6 a •^':00 i:::0.0 e+00 0.OOe+00 0.00 n a n a n a

95T003790 Z Al a of Di gested Solid uCi/ i^ka?0^00 2".?^%^41r:flU' 83 77 :.46-47eo2 '<?;i:.16E 02 n/a n a 81.38 1.40e-01 S.OOE+02

_> Limit violated
_> selected Limit
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wontu.mpt verslon 2.1 05115195 WHC-SD-WM-DP-164, REV. 1 Page: 1
o1/»/9615:4o

LABCORE Data Entry Template for Worklist# 3417

Analyst: S M r Instrlmment: DSCO 3 Book # /2JV l4Q

Method: LA-514-114 Rev/Mod C'
1

Worklist Comment: Please run BY-104 DSC under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

I STD DSC-03 SOLID 0I aa.44- N/A Joutes/g

95000180 BY104 ROTARY 2 SAMPLE S95T003632 0 DSC-03 SOLID N/A _0 Joules/g

e
95000180 BY104 ROTARY 3 DUP S95T003632 0 DSC-03 SOLID N/A Jcules/g

^95000180 gY104 ROTARY 4 SAMPLE S95T003633 0 DSC-03 SOLID N/A Joules/g

95000180 BY104 ROTARY 5 DUP S95Tg03633 0 DSC-03 SOLID _0 ^_ N/A Joules/g

95000180 BY104 ROTARY 6 SAMPLE S95Tgg3635 0 DSC-03 SOLID N/A 16441 Joules/g

95000180 BY104 ROTARY 7 DUP S95T003635 0 DSC-03 SOLID 10+.4 100•13 N/A Juules/g

^395000180 BY104 ROTARY 8 SAMPLE S95Tgg3636 0 DSC-03 SOLID N/A 0.d Joutes/g

95000180 BY104 ROTARY 9 DUP S95T003636 0 DSC-03 SOLID S3&6 6"/0.15 N/A Joules/g

10 STD DSC-03 SOLID Ap N/A Joules/g

95000180 BY104 ROTARY 11 SAMPLE S95T003702 0 DSC-03 SOLID N/A
_4- J°ules/g

e95000180 BY104 ROTARY 12 DUP S95T003702 0 DSC-03 SOLID 10 N/A Joules/g

Final page for worklist # 3417

/- /z_ -^76
alyst ignature ate „ a, r I f^nalysrhignature Date

V 112 {

95T00363^prodWd. fwo ..endo0errnA UN at 0.(5°G u)1A a d&,t N of 58/. ^8 r/
W'Id ^ d^nd ct^ ^}.39'G uri^fi ol dtQ.#4 Ff o^f ^ei9 T/^q

^I5roo3633 p rudu.ca.^t 3,endo^fNerm4 vrlL cet p3a•6 lviti. ^ s1afA.fa N of 661.q1

^eC at a`N.F°G urltk a daa If Of 66.07 s '^ an^( ^urQ c+' 4u. l°G unYfLd da.2f^b af I^Z.r^
D ntry commenu. ^q^1

Z^Y^35^J1A^¢cl an QndelGlerm a.f 136.15°6 un fti d 61t2fa fl of 39355E/

5`f5%DO3636 n ra d" an c10-?-dlernt a# 02 . 5506 1 nA a• & H 6 SS b aJlgv

S95iao3-7oz rDduc, Vdo-YAerms trru at l04,q2°^ 'f->i a ddfa P d ryo. 2
Units hoe^`d

4
& STV

vn 7t+ ^^+A µ 4-F 110 . l7T'
for QC (SPK ) may not reflect the actua1 units. DL = ection Limit, S = Worklist Slot Number,

R = Replieate Number, A = Aliquot Code. ,Z `3g



work[isapt Version 2.105115/95 WHC-SD-WM-DP-1 64, REV. I Page: 1
01/03/9611:49

LABCORE Data Entry Template for Worklist# 3417

Analyst: Instrlmient: DSCO ^ Book # /u7%A

Method: LA-514-113 Rev/Mod C- ^

Worklist Comment: Please run BY-104 DSC under N2. bdv

GRWP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FWND DL UNIT

I STD DSC-01 SOLID 46-45 °7a•`t4 N/A Joul /es g

95000180 BY104 ROTARY 2 SAMPLE S95T003632 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 3 DUP S95T003632 0 DSC-01 SOLID _0 0 N/A Joules/g

95000180 BY104 ROTARY 4 SAMPLE S95T003633 0 DSC-01 SOLID N/A ^ Joules/g

95000180 BY104 ROTARY 5 DUP S95T003633 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 6 SAMPLE S95T003635 0 DSC-01 SOLID N/A r^^•^6 Joules/g

95000180 BY104 ROTARY 7 DUP S95T003635 0 DSC-01 SOLID 1b4.Yli lW.r3 N/A Joules/g

95000180 BY104 ROTARY 8 SAMPLE S95T003636 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 9 DUP S95T003636 0 DSC-01 SOLID N/A J°ules/g

95000180 BY104 ROTARY 10 SAMPLE S95T003702 0 DSC-01 SOLID N/A J°ules/g

95000180 BY104 ROTARY 11 DUP S95T003702 0 DSC-01 SOLID N/A Joules/g

Final page for worklist # 3417

5Avc^ /- 9-4̂
Analyst ignature ate

OMO Analyst Signature Date

S 95Mr,3632 prt:dueed -6-u 2ndv-hhern7d one of lG4,13 °G unA a.de&a N o f 5b'1.28^,(

p.^td -t^Gt¢ Seco^td at ^' 31 . 39 °e- uri`f-Pl ^l, H of ^ ^RJ/ .J

^'q5T003633 pYpdUCed`N1ree^idoffiern^5 0np o^ IC3.aaeMNT
0 dej4 a H o I bb(.9t

a91. qlb, anflt a dr L-1a I-I of 66.0-i a/1 9^nA f4u rd a,^ 4aa .a P'G url'+Gl a^^^. H

D^rErary9^^cpylments: •^
S^ ^17^a3635 en^c^i ce^ cu^,^+^do^lierrn af 136 rs°G UII ff1 a l^faN a{^^3^

S`i 57-M36 36

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

2-39



Curve i: DSC
File info: IND010701 Sun Jan 7 l6:30:51 1996
Sample Neight: 15.000 mg

12Ni46 Indium at !OC/min
SIQNA7SkiE BEIAW RBPRESFlM CMIICAL 2ECHNOIAGIST/C^IMIST

N

^

Xi 156.300 'C

X2 162.633 'C

35.0 - Peak 159.465 'C

Area 426.647 mJ

30.0 AH 28.443 J/g

Height 30.955 aN

i Onset 156.598 'C
s 25.0
s
0

LL

„ 20.0
10

15.0

10.0

5.0

^- ;7

150.0

N2. EXOTHERM DOWN
mge i^:g c

nwes:

154.0 156.0 162.0 166.0 17,

Temperature ('C) SN FULTON
0.0 Mres: 10.0 PERCIN-ELIEH

7 Series Thermal Analysis System
Sun Jan 7 16:34:52 1996

2
C)
^n
vc
G

^

<

.0



Curve 1: DSC
File info: SAMOl0701 Sun Jan
Sample Weight: 26.740 mg

S95tG94943 5rH F r- ^• 45
5 45 Too;"z

95.0

90.0

85.0

80.0

75.0
i
e
V 70.0
o

65.0
"
= 60.0

55.0

50.0

45.0

40.0

35.0

7 i9:27:38 1996

exotherm down. N2 purge gas Temperature ('C) SM FULTON

WE eo^:o c^^' 0.0 10.0 c^.sn PERICIN-ELIER
7 Series Thermal Analysis System
Sun Jan 7 19:29:56 1996

0
tn
v

b
0
J

T,

N

m



Curve 1: DSC
File info: SAM010702 Sun Jan 7 20:24:26 1996
Sample Weight: 16.510 mg
S95T003632 DUP

80.0

75.0

70.0

i
.^

65.0
0
i
4j 60.0

55.0

50.0 -

45.0

40.0

exotherm down. N2 purge gas Temperature ('C) SM FILTON
TmFS 000:0 C

TIIEL• 0.0 min RMTlL• 10.0 C/nin PERKIN-ELI^ER
7 Series Thermal Analysis System
Sun Jan 7 21:00: 46 1996

2
n
cn
0
^

0̂

<



Curve 1: DSC
File info: SAM010703 Sun Jan 7 22: 04: 28 i996
Sample Weight: 31.310 mg

S95T003633

95.0

90.0

85.0

80.0

g 75.0
a

0 70.0

C4
LL 65.0
^

x 60.0

55.0

50.0

45.0

40.0

35.0

30.0

exotherm down. N2 purge gas Temperature ( 'C) SM FULTON
o.o msn ruuTSS: 10.0 ai.in PERKIN-FLlER

7 Series Thermal Analysis System
Wed Jan 10 15: !8: 06 1996

2
n

b



Curve 1: DSC
File info: SAM010704
Sample Weight: 19.670
S95T003633 DUP

'i

4h
^ta

85.0

80.0

75.0

s
-9 70.0
s
0
.r

„ 65.0
A

S

60.0

55.0

50.0.

45.0

Sun Jen 7 23:03 54 1996

09

exotherm down. N2 purge gas Temperature ('C) SM FULTON
0.0 nATea: 10.0 V.sn

j^^ieNstTher.el Malyeie System
Wed Jan 10 15:38:01 1996
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^
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Curve 1: DSC
File info: SAM010705 Sun Jan 7 23:54:39 1996
Sample Meight: 36.000 mg

S95T03635

120.0

110.0

100.0

ze

N 90.0
o
U-

^ .+
80.0cox

70.0

60.0

50.0

40.0

exotherm down. N2 purge gas Temperature ('C) SM FULTON
TOPL ^.g O 7'i1RL• 0.0 mSn 1UTSS: lO.O O/win PEI^CIN-ELIEF^TlJMG C 7 Series Thermal Analysis System

Wed Jan 10 14:36: 05 1996

n
^
0

0
-o

A

m
<



Curve 1: OSC
File info: SAM010709 Mon Jan 8 01:59:03 1996
Sample Weight: 21.300 mg

S95T00363.5 OUP

^

N o
► û"

^ q

95.0

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0

exotherm down. N2 purge gas Temperature ('C) SM FULTON
T:NeL 0.0 10.0 onan

7 Series Thersal Anaiysis System
Wed Jan 10 14:56:39 1996
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Curve 1: OSC
File info: SAM010710 Mon Jan 8 02:55:47 1996
Sample Weight: 45.500 mg

S965T003636

120.0

110.0

100.0

W 90.0N

^p 0 80.0
U.

m 70.0
^

60.0

50.0

40.0

30.0

20.0

exotherm down. N2 purge gas Temperature ('C) SM FULTON
c TIIElL 0.0 Mn !UT!!: 10.0 C/ASn PEHKIN-EI.MER

7 Series Thermal Analysis System
Mon Jan 8 11:51:34 1996
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Curve 1: DSC
File info: SA14010711
Sample Weight: 39.150

S95T003638 DlF

100.0

90.0

80.0

i 70.0

NS

° 60.0
ao LL

.j
0
= 50.0

40.0

30.0

20.0

10.0

Mon Jan 8 05: 05: 48 1996
eg

exotherm down. N2 purge gas Temperature ( 'C) SM FULTON

WE
^:g ^ 0.0 .sn ^uu^rau so.o ci.sn

j
^^1eNerllal Analysis System

Mon Jan 8 ii:20:43 1996

n
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v

0
^

m



Curve i: DSC
File info: IND010801
Sample Weight: 15.000

Tue Jan 9 01: 10:35 1996

mg
i2Ni4B Indium at !OC/oin

35.0

30.0

25.0
Ns

20.0

15.0

5.0

0.0

1'_

N2. EXOTNERM DOWN

WE i97M 8 n"
Temperature ('C) SM FULTON

o.o w+ wATas: 10.0 w.sn PERKIN-ELFER
7 Series Thermal Analysis System
Tue Jan 9 01: i7: 50 1996
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n
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O
^

A

rn
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Curve 1: DSC
File info: SAN010801
Sample Neight: 24.870
S95T003702

120.0

110.0

100.0

a

= 90.0
0
LL

n p
x

80.0

70.0

60.0

50.0

Tue Jan 9 02: i3: 48 1996
09

exotherm down. N2 purge gas Temperature ('C) SM FULTON
rneu 0.0 nAnsa: 10.0 PERICIN-ELlER

7 Series Thermal Analysis System
Tue Jan 9 02: 33:03 1996
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Curve 1: OSC
File info: SAM010802 Tue Jan 9 03:29:44 1996
Sample Weight: 23.350 mg
S95T003702 DUP

70.0

65.0

z
a
0 60.0

NLL
41

^ A

55.0

50.0

45.0

2
n
c^
v

^

^

^
A

x

<

exotherm down, N2 purge gas Temperature ('C) SM FULTON
^g ^:g r^ rzMes 0.0 nan iuuTes: so.o c/asn

7 Series Thermal Analysis System
Tue Jan 9 04: 06: 46 1996



worklistrpt Version 2.105115195 WHC-SD-WM-DP-164, REV. I

I1/28/95 09:22
LABCORE Data Entry Template for Worklist#

Page: 1

3825

Analyst: pJM Instrument: DSCO .3 Book !{ I2-NI48

Method: LA-514-114 Rev/Mod C"1

Worklist Comment: Please run BY-104 rotary DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

45 a6R 63• •1 5TD DSC-03 LIQUID N/A Joutes/g

95000180 BY104 ROTARY 2 SAMPLE 595T003713 0 DSC-03 LIQUID N/A Joules/g

95000180 BY104 ROTARY 3 DUP S95T003713 0 DSC-03 LIQUID J-^ri N/A Joules/g

Final page for worklist # 3825

dC
Analyst Date

LrLndL (0--
U

.A9s
14i (g^

j nfq Pu,rposa 41u-

b^tch ms
WorKlis^ -7-4Z1.

Data Entry Comments:

4

7 •q 00 b)lM cL

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A= Aliquot Code.

2 -52



, REV. ^ Pa e IL9orkusapt Version 2.105115195 WHC-SD-WM---,--_----- -DP- 164 ------ - & :
11120195 07:54

LABCORE Data Entry Template for Worklist# 3421

Analyst: W Instrument: DSCO Book #

Method: LA-514-113 Rev/Mod

Worklist Comment: Please run DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FWND DL UNIT

1 STD DSC-01 LIQUID N/A Joules/g

95000158 B-204 2 SAMPLE 595T002976 0 DSC-01 LIQUID N/A Joules/g

95000158 8-204 3 DUP 5951002976 0 DSC-01 LIQUID N/A Joules/g

95000158 0-204 4 SAMPLE 595T002984 0 DSC-01 LIQUID N/A Joules/g

95000158 B-204 5 DUP S95T002984 0 DSC-01 LIQUID N/A Joules/g

95000189 TX-244 GRAB 6 SAMPLE S95T003708 0 DSC-01 LIQUID N A Joules/g

95000189 T%-244 GRAB 7 DUP 595T003708 0 DSC-01 LIQUID N/A Joules/g

95000189 T%-244 GRAB 8 SAMPLE S95T003709 0 DSC-01 LIQUID N/A Joules/g

95000189 TX-244 GRAB 9 DUP S95T003709 0 DSC-01 LIQUID N/A Joules/g

95000180 BY104 ROTARY 10 SAMPLE 595T003713 0 DSC-01 LIQUID N/A Joules/g

95000180 BY104 ROTARY 11 DUP S95T003713 0 DSC-01 LIQUID N/A Joules/g

Final page for worklist # 3421

An y

u

ignature Date

-,^^^.c
U'^"^ ^„ ^ u^As/Qs

z z -y s

Analyst Signature Date

Data Entry Comments: I I 1 o r l/ I^^Sf hd ^^e.^ryf^en do^c^ -fa
ac^/

^/
amo1^'^ 4he, di-^t,yen.L AnKs:

Units shown,for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S= Worklist Slot Number,

R = Replicate Number, A = Aliquot Code.
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Curve 1: DSC
File info: IND112404 Fri Nov 24 22:37:54 1995
Sample Weight: 6.860 mg

i2Ni4A Indium at i0C/min
SIQQAIVRE BEIAW REPRFS@lPS COENlICAL THCHN0IAGIST/C9r»MTS"r THAT
OONfl'LETED/VFRIFIED THE CALIHRATION/ANALYSIS ON PAGES^4 TO

Xi 158.600 'C24 . 0
X2 164.766 'C

22•0 j Peak 160.683 'C

Area 196.405 mJ
20.0 ^ eH 28.630 J/g

18.0 ) Height 18.141 mW

Onset 159.047 'C
rs 16.0 ^
^
°LL 14.0 -

Cn ĉo
12.0 -

10.0

e.o

6.0

4.0

2.0

150.0

N2, EXOTHERM DOWN
=L• 160.0 C TDEL

$ 170.0 C

0
6)
v

v.D

rn
A

^
rn

f

1

--^-- ---j - r'-- -^
n6

^M
.0 158.0 162.0 .0 170.0

Temperature ('C) PJ MCCOWN
0.0 Mn aATes: 10.0 PERKIN-ELMER

7 Series Thermal Analysis System
Fri Nov 24 22:38:42 1995



Curve i: DSC
File info: SAM112501 Sat Nov 25 02: 14: 18 1995
Sample Weight: 22.180 mg
S95T0037i3 SAM

350.0

325.0

300.0

275.0

250.0
a

225.0
s

N ^ 200.0

^
Ln

4j
m 175.0

150.0

125. 0

100.0

75.0

50.0

25.0

exotherm down. N2 purge gas Temperature ('C) PJ MCCOWN
r^ eo°o:oo

CT="ES 0.0 10.0
j^^ies Th^ermal Analysis System
Sat Nov 25 02: 34: 47 1995

C)
c^
v

b̂

M
m



Curve 1: DSC
File info: SAM112502
Sample weight: 20.140

S95T003713 DUP

400.0

350.0

300.0

E

250.0

N U-

= 200.0

150.0

100.0

50.0

Set Nov 25 03:38:53 1995
mg

exotherm down, N2 purge gas Temperature ('C) PJ MCCOWN
re^as x.° C TxMes: 0.0 Asn nAres: 10.0 c/Min PERKIN-ELMER

7 Series Thermal Analysis System
Sat Nov 25 03: 39: 33 1995

2
C)
Cl,
^

^
v

^
m
<



worklistrpt Version 2.1 05/15/95 WHC-SD-WM-DP-164, REV. 1
12/19/9513:23

LABCORE Data Entry Template for Worklist#

Analyst: ADP Instrument: DSCO ^ Book # wV I`tB

Method: LA-514-113 Rev/Mod C "I

Page: 1

4112

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A------- TEST------

1 STD DSC-01

95000180 BY104 ROTARY 2 SAMPLE 5951003642 0 DSC-O1

95000180 BY104 ROTARY 3 DUP S95T003642 0 DSC-01

95000180 BY104 ROTARY 4 SAMPLE 5951003645 0 DSC-01

95000180 BY104 ROTARY 5 DUP S951003645 0 DSC-01

95000180 BY104 ROTARY 6 TRIPL 5951003645 0 DSC-01

MATRIX ACTUAL FOUND DL UNIT

SOLID aR. 45 N/A Joutes/g

SOLID N/A Joules/g

SOLID -1 N/A Joules/g

SOLID N/A d^^•2 Joutes/g

SOLID L' -l. Z N/A Joules/g

SOLID oL0.2- N/A Joules/g

Final page for worklist # 12

13l-ah a tu,)
Analyst ignature Date jZ I iq' qy pignature Date

Y, -'.^ I-)-A /#>

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R= Replicate Number, A = Aliquot Code.
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worklistrpt Version 2.105115195
12/06195 12:23 C-SD-WM-DP-164, REV. I Page: 1

LABCORE Data^ntry Template for Worklist# 4112

Analyst: P6P Instrument: DSCO Book # / lqS

Method: LA-514-113 Rev/Mod E- I

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ---- --- TEST ------ MATRI% ACTUAL FOUND DL UNIT

1 STD DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 2 SAMPLE S95T003642 0 DSC-01 SOLID N/A Joutes/g

95000180 BY104 ROTARY 3 DUP S95T003642 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 4 SAMPLE 595TOO3645 0 DSC-01 SOLID N/A Joules/g

95000180 aY104 ROTARY 5 DUP S95TO03645 0 DSC-01 SOLID N/A Joules/g

Final page for worklist # 4112

17- -
IA alyst i ature Date S

^

Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

2-58



SICNATURE 86L(7W REpRESE[1PS CB@MICAL T0CMNOIAGIST/rAEMI.ar THAT
OOMPLETID/VE2IFI® THE CALIBRATION/ANALYSIS GN PAGES^ 70 '^-,4w.

DSC STD 12N14B File: 00083.ooi DSC METTLER i5-Dec-95
e.i27 mg Rate:i0.0 ' C/min Ident: 0.0 222-S Laboratory

n
0
x

3

Integration
in Delta H 233 mJ

28.6 J/g °
Peak 159.0' C

-12.1 mW
m

120. 140. 160. 180.'C2



S95T003642 SAM N2 File:00093.ooi DSC METTLER 16-Dec-95
56.782 mg Rate:10.0 ' C/min Ident: 0.0 222-S Laboratory

A
0
x
a)

N
1

C

3
E

0
u')

Integration
Delta H46308 mJ

815.5 J/g
Peak i55.9'C

-57.7 mW

100. 200. 300. 400. 'C

Integration
Delta H 6252 mJ

110.1 J/g
Peak 442.9'C

-14.9 mW

0
fn
v
^

0
v



N

N

S95T003642 DUP N2 File:0o095.0oi DSC METTLER 16-Dec-95

32.764 mg Rate:10.0 'C/min Ident: 0.0 222-S Laboratory

A
0
x

LO

Integration
Delta H23240 mJ

709.3 J/g
Peak i33.4'C

-38.6 mW

100. 200. 300. 400. 'C

2
n
^
v

v
v

<



895T003645 SAM N2 File:00097.001

50.5i2 mg Rate:i0.0 'C/min Ident: 0.0

A

Q^

o)

E

0
to

Integration
Delta H11072 mJ

219.2 J/g
Peak 320.4'C

13.9 mW

Integration
Delta H16729 mJ

33:.2 J/g
Peak i49.6'C

-50.2 mW

DSC METTLER i6-Dec-95
222-S Laboratory

rn
A

T-r

100. 200. 300. 400. 'C



S95T003645 DUP N2

18. 220 mg Rate:i0.0 OC/min

File:0010i.00i

Ident: 0.0

DSC METTLER
222-S Laboratory

A
0
x
0

N

^
w

3
E

O
Cu

100. 200. 300. 400. 'C

Integration
Delta H 9141 mJ

501.7 J/g
Peak l2i.8'C

-22.6 mW

Integration
Delta H10156 mJ

557.4 J/g
Peak 3i5.3'C

11.1 mW

17-Dec-95



S95T003645PHP N2
19.590 mg 12111 N5 Rate: 10.0 'C/min

File: 00103.001

Ident: 0.0

OSC METTLER
222-S Laboratory

A
0
x
m

N

3
E

0
Cu

Integration
Delta H 8747 mJ

446.5 J/g
Peak 102.7'C

-26.3 mW

1

m
m

100. 200. 300. 400. 'C

Integration
Delta H19506 mJ

995.7 J/g
Peak 318.9'C

17.9 mW

17-Dec-95



woftstrpt Version 2.105115195 WHC-SD-WM-DP-164, REV. I Page: 101103196 11:29
LABCORE Data Entry Template for Worklist# 4113

Analyst: AI)p Instnunent: DSCO 3 Book# I2-M 148

Method: LA-514-114 Rev/Mod L' - I

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GRWP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 STD DSC-03 SOLID CYO•45 °Id'u N/A Jeules/g

95000180 BY104 ROTARY 2 SAMPLE S95T003644 0 DSC-03 SOLID N/A Jouleg/g

95000180 BY104 ROTARY 3 DUP S95T003644 0 DSC-03 SOLID --(2^- N/A Joules/g

4 STD DSC-O1 SOLID c? Q.45 N/A Joules/g

95000180 BY104 ROTARY 5 SAMPLE S95T003647 0 DSC-01 SOLID N/A 360. 2 Jouteg/g

95000180 BY104 ROTARY 6 DUP S95T003647 0 DSC-01 SOLID 360-2- ..Jay . 9 N/A Joules/g

Final page for worklist # 4113,

^ ( ^^ L^-- ^ /- •1- 4G
Analyst ignature ate ^ zlc^6 Anal^stSrgnature Date

Data Entry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S= Worklist Slot Number,
R = RepUcnte Number, A = Aliquot Code.
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workltstrpt Version 2.105115195
WHC-SD-WM-DP-164, REV. I

Page. I
12/06/9512:24

LABCORE Data Entry Template for Worklist# 4113

Analyst: ^ P In^trl>ment: DSCO Book #^,I^^

Method: LA-514-113 Rev/Mod

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND

" 1 STD OSC-01 SOLID

95000180 BY104 ROTARY 2 SAMPLE S95TOO3644 0 DSC-01 SOLID N/A

95000180 BY104 ROTARY 3 DUP S95T003644 0 DSC-01 SOLID

95000180 BY104 ROTARY 4 SANPLE S95T003647 0 DSC-01 SOLID N/A _

95000180 BY104 ROTARY 5 DUP S95T003647 0 DSC-01 SOLID

DL UNIT

N/A Joules/p

Joules/y

N/A Joutes/B

JouLes/9

N/A Joules/B

Final page for worklist # 4113

Date
A"-^Ure
^ (Z Z

Data Entry Comments:

Analyst Signature Date

Unfts shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Nmnber,
R = Replicate Number, A = Aliquot Code.

2-66



Curve i: DSC
File info: IIO]121503 Fri Dec 15 23:22:35 1995
Sample Neight: i5.000 ag

'jAa'42Nt+Mk Indium at i0C/ein
12N+4B SIGNA7S1R6 66LOw RBPRFSBHM C8@IICAL THC7Q1o[AGISR/CH6MIBT THAT

0@aLC'=/VFRIFIED THE CALIBRATION/ANALYSIS CN PAGES42^fLof 10 qEf,-7

Xi 156.356 'C
40.0 - X2 162.366 'C

Peak 159.200 'C

35-0 Area 423.305 aJ

AH 28.220 J/g

30.0 Height 33.705 sN

Onset 156.633 'C

s 25.0
0
r.q
U.

20.0 v

^

T
55.0

M
m

10.0 -

5.0

0.0

150.0 i54.0 i59.0 i69.0 166.0 170.0

N2. EXOTHEf01 DOWN Temperature ('C) AD PURINTON

4M M:8 8 TS1°s: o.o .u, Mws: so.o oisse PEFi(IN-ELMER
7 Series Thermal Analllsis System
Sat Dec 16 05:24:50 1995



Curve 1: OSC
File info: SAM121601
Sample Weight 36.210

S98T003644 8AM N2

50.0

40.0

30.0

20.0
^ o

9L
10.0

p
Od

0.0

-10.0

-20.0

-30.0

-40.0

Set Dec 16 03 13: 49 1995
sp

exotherm down, N2 purge gas Temperature (Sc) AO PURINTON
7llru flf.0 O TLRL• O.O nln RATEL 10.0 O/win ^IN-^^
'1mi^Q 000 C C 7 Series Thereal Analysis System

Sat Dec 16 03: 17:33 1995

x
n
in

0
^
f

^

A

m



Curve 1: DSC
File info: SAM121602 Sat Dec 16 04: i4: 24 1995
Sample Weight: 26.160 mg

S95T003644 DUP N2

0.0

-25.0

-50.0

ca

-75.0
s

^ -100.0
U.

-125.0

-1s0.0

-175.0

-200.0

-225.0

exotherm down. N2 purge ges Temperature ('C) AD PURINTOti
TllrllS O.O "n IU1R[L• 10.0 O/"n PERCIN-ELFIER7O^i O 7 Series TherselAnalyeis System

Sat Dec 16 04:37:25 1995

0
^
cv

0̂
24

m
<



DSC STD 12N14B Fi1e:000s0.001 DSC METTLER 20-Dec-9e
e.i27 mg Rete:10.0 'C/min Ident: 0.0 222-S Laboratory

n
0
x
m

3
E

Integration
Delta H 226 mJ

27.8 J/g
Peak 159.2'C

-11.3 mW

^u^,^. -^O a^K
120. 140. 180. 'C

N

C



S95T003647 N2
20. 150 mg Rete: i0.0 'C/min

File : ooo5e.ooi DSC METTLER 20-Dec-96
Ident: 0.0 222-S Laboratory

A
0
x
0

3
e

0
N

Integration
Delta Hi9606 mJ

973.0 J/g
Peak 120.2'C

-31.5 mW

Integration
Delta H 7257 mJ

360.2 J/g
Peak 321.3'C

9.6 mW

r---,--r

100. 200. 300. 400. 'C



S95T003647 DUP N2
13.7"32 mg

A
0
x
m

N

N

s
e

0
cu

Rate:10.0 'C/ain

Integration
Delta Hi8860 mJ

i373.4 J/g
Peak 124.1'C

-27.9 mW

File: 00088.001

Ident: 0.0

DSC METTLER
222-S Laboratory

Integration
Delta H 4462 mJ

324.9 J/g
Peak 370.5'C

7.1 mW

2i-Oec-SS

m

-r---r---- -^-

100. 200. 300. 400. 'C



worhlistrpt Version 2.1 05115195 WHC-SD-WM-DP-164, REV. 112/19/9511:05
LABCORE Data Entry Template for Worklist#

Page: 1

4114

Analyst: AbP Instrument: DSCO

Method: LA-514-114 Rev/Mod C- I

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE#

1 STD

R A -------TEST------

DSC-03

95000180 BY104 ROTARY 2 SAMPLE 5951003643 0

95000180 BY104 ROTARY 3 DUP 595T003643 0

95000180 BY104 ROTARY 4 SAMPLE 595T003646 0

95000180 BY104 ROTARY 5 DUP 5951003646 0

DSC•03

DSC-03

DSC-03

DSC-03

Book # 12N14Fj

NATRI% ACTUAL FOUND DL UNIT

SOLID a8.45 a.26 )K N/A Joules/g

SOLID N/A ,CJ Joutes/g

SOLID 0_ ^CJ N/A Joules/g

SOLID N/A X^ Joules/g

SOLID. ___,o_^ N/A Joules/g

page for worklist # 4114

,^, aL.
-

.4wJ
Analy ignature ate

(11av

14/pf

Sq5TDO36^f3 p-^jL<-c-Q-d -hw ir 1dA°a!YVnS OhF Q,f 153.03°6 IUIA 0. LIN b^ Jr32,1^

QtYId bLc(3nd {- aa6,2R°6 lu^fhi( d-t.Lfic N o^ 3q. 437:

Data Entry Cornments: 3n57-bU 2 b46,

I q5 d a t- 2:Ks 11°
^v a;f 159 . 2°G UnA a

N of 3a.

Units shown for QC (SPK & STD) may not reftect the actual units. DL = Detection Limit, S = Worklist Slot Num6er,
R = Replicate Number, A = Aliquot Code.

2 -'73
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Page: 1worklistrpt Version 2.105115195
WHC SD WM DP 164, REV. I

12/06/95 12:24
LABCORE Data Entry Template for Worklist# 4114

Analyst: W Instrument: DSCO Book !t 4z-W^

Method: LA-514-113 Rev/Mod

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT -

1 STD DSC-O1 SOLID N/A Joules/g

95000180 BY104 ROTARY 2 SAMPLE S95T003643 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 3 DUP S95T003643 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 4 SAMPLE S95T003646 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 5 DUP S95T003646 0 DSC-01 SOLID N/A Joules/g

Final page for worklist # 4114

A yst Si ature Date Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R= Replicate Number, A = Aliquot Code.
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Curve 1: DSC
File info: IND121602 Sat Dec 16 19:59:11 1995
Sample Neight: 15.000 mg

i2N14R Indium at 10C/min
SIGNARURE BEL(7W RBFRLSEPIIS CHHiICAL TECHNOLOGIST/CHHMLST THAT
a*uL6=/VFRIFIED THE CALIffitATION/ANALYSIS ON PAGFSo2-05' TQ

Xi 155.800 'C
40.0 - X2 161.700 'C

Peak 158.792 'C

35.0 Area 423.928 mJ

All 28.262 J/g

30.0 Height 33.273 mN

i Onset 156.174 'C
e

25.0
...
LL
..

-^1,° 20.0

Ut

15.0

10.0

5.0

150.0 154.0 158.0 162.0 166.0 17

N2, EXOTHEfOt DOMN Temperature ('C) AD PUHINTON
^^i

ON
^ TIIlL• 0.0 tln RATlL• 30.0 0/ain PE^IN'^.^

Ta^r^ iv C 7 Series Thermal Analysis System
Sat Dec 16 20: 02: 10 1995

::E
S
n

I

.0



Curve 1: DSC
File info: SAM121603
Sample Weight: 47.630

S95T003643 SAN N2

25.0

0.0

-25.0

-50.0

-75.0^ U.
1 „

-100.0

-125.0

-150.0

-175.0

Sun Dec 17 00:03:08 1995

mg

exotherm down. N2 purge gas Temperature ('C) AD PURINTON
mPL

AS
C TillL• 0.0 oSn IUTlL 10.0 C/Pin PEW(IN-ELMEA

T^p! O00 G C 7 Series Thermal Analysis System
Sun Dec 17 00:54:34 1995

_0
^
v

v
v

m



Curve i: DSC
File info: SAM121604
Sample Weight: 37.710

S95T003643 DtA' N2

50.0

25.0

0.0
i
.^

s -25.0
0
M

U-

40J -50.0

-75.0

-i00.0

-125.0

-i50.0

Sun Dec 17 0i:56:06 1995
mg

exotherm down, N2 purge gas Temperature ('C) AD PURINTON
^ ^:$ ^ TSMdL• O.O win RATEL• SO.O Clein ^^IA{"F^

7 Series Thermal Analysis System
Sun Dec 17 02: 29: 12 1995

_0
^n
v

0

v

T

M

m



Curve 1: DSC
File info: 121605
Sample Weight: 34.000
S95T003646 SAN N2

0.0

-25.0

^

-50.0i
-75.0

-100.0

-125.0

-t50.0

Sun Dec 17 03:31:20 1995
mg

exotherm down. N2 purge gas Temperature ('C) AD PURINTON
^^u ^:g ^ rnes 0.0 iuses: so.o o/.sn PERKZN-ELt^R

7 Series Thermal Analysis System
Sun Dec 17 03: 33: i6 1995

^̂
0

0
"O

^

^

m



Curve 1: oSC
File info: SAMi2i606
Sample Weight: 33.750
S95T003646 DUP !f2

0.0

-50.0

-100.0
^
^

so -150.0

cv ° -200.0

-250.0

-300.0

-350.0

-400.0

Sun Dec 17 04: 24: 40 1995

29

exotherm doan. N2 purge gas Temperature ('C) AD PURINTON
TIItSt 0.0 RnTlL• 10.0 PERKIN-ELMER^00 G 7 Series Thermal Analysis System

Sun Dec 17 04: 58: 20 1995

2
n
^
v

0
^

y



worklistrpt Version 2.1 05/15/95
12/06/9512:25 WHC-SD-WM-DP-164, REV. f

LABCORE Data Entry Template for Worklist#

Analyst: 5" F- Instrument: DSCO Book # (7 k) 114

Method: LA-514-113 Rev/Mod C- ^

Worklist Comment: Please run BY-104 DSCs under N2. bdv

Page: 1

4115

GROUP PROJECT S TYPE SAMPLE#

1 STD

95000180 BY104 ROTARY 2 SAMPLE S95T003638 0

95000180 BY104 ROTARY 3 DUP S95T003638 0

95000180 BY104 ROTARY 4 SAMPLE S95T003640 0

95000180 BY104 ROTARY 5 DUP S95T003640 0

R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

DSC-01 SOLID °LD '4J L N/A Joutes/g

DSC-01 SOLID N/A AOR-O Joutes/g

DSC-01 SOLID dba.8 a43.3 N/A Joutes/g

DSC-01 SOLID N/A 2D 1.7 Joules/g

DSC-01 SOLID ddl.^ 40'9 N/A Joules/g

Final page for worklist # 4115

/2-/-7- j^ Iv rg fs
` 'Analyst Sign ture Date Anal st ignature Date

'1'1,11,r wd^

,4`C wrf1^ a ^^ ^ 0 ^ ^[^ 9
Sq^0b^6,38 ^u,cEd ^n 1.n^v`^er^^ a1151 c

DataBntryComments: ^q, Jr7-6o36µ0 ^^i'D^ucXL^ em Q{1Co'f{,lEl-ryu g,f IsQ.g'GUA^A adahL11

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

2- 80



SIQdA1URE HE[AW REPRESBDflS C9EMICAL THCBNc)IAGIST/^^j
QOlQ^LETFD/VH2IFIED THE CALIffitATICN/ANALYSIS ON PAG^ft7 a{Jj^ .

DSC STD 12N148

8.127 mg

n

GO
F,

3
E

Lr)

Rate:20.0 'C/min

Fiie: 00001.001 DSC METTLER 17-Dec-95

Ident: 0.0 222-S Laboratory

j

.I./

120. 140 . 160. !^ ' r2 , l 180 . ' C



S95T003638 N2
35.697 mg

n

N

N

a)

3
E

0
Cu

Rate: i0.0 'C/min

Fiie:00003.ooi DSC METTLER 17-Dec-95
Ident: 0.0 222-S Laboratory

Integration
Delta H25092 mJ

702.9 J/g
Peak 151.4'C

-43.6 mW

Integration
Delta H 7240 mJ

202.8 J/g
Peak 324.6'C

13.3 mW

m

100. 200. 300. 400. 'C



S95T003638 DUP N2 File: 00005.001 DSC METTLER 17-Dec-95
21.563 mg Rate:30.0 'C/min Ident: 0.0 222-S Laboratory

^
W

3
E

0
Cu

i00. 200. 300. 400. 'C

r...., . .. ... y

146.0'C
-24.2 mW



S95T003640 N2

45.722 mg

A
0

al

N
►

3
E

0
Cu

100. 200. 300. 400. 'C

Rate: i0.0 'C/min

Fi le: 00007 . 001

Ident: 0.0

Integration
Delta H24994 mJ

546.7 J/g
Peak i52.8'C

-46.8 mW

DSC METTLER
222-S Laboratory

Integration
Delta H12926 mJ

282.7 J/g
Peak 330.2'C

16.3 mW

!7-DeC-95

0
^n
v
^

0

m
<



N

C/1

S95T003640

40.165 mg

A
0
x
am

3
E

0
Cu

DUP N2
Rate:10.0 'C/min

Fi2e:000os.0oi DSC METTLER 17-Dec-95
Ident: 0.0 222-S Laboratory

Integration
Delta H21734 mJ

541.1 J/g
Peak 148.0'C

-47.2 mW

H 9030 mJ
224.8 J/g
330.5'C
14.2 mW 1

100. 200. 300. 400. 'C



worklistrpt Version 2.105115195 WHC-SD-WM-DP-164, REV. 112/06/9516:12
LABCORE Data Entry Template for Worklist#

Analyst: DQ Instrument: DSCO ^ Book N 1-2N 14/j3

Method: LA-514-113 Rev/Mod c-I

Worklist Comment: Please run BY-104 DSCs under N2. bdv

Page: 1

4116

GROUP PROJECT S TYPE SAMPLE#

1 STD

95000180 BY104 ROTARY 2 SAMPLE S95T003529 0

95000180 BY104 ROTARY 3 DUP S95T003529 0

95000180 BY104 ROTARY 4 SAMPLE S95TOO3648 0

95000180 BY104 ROTARY 5 DUP 5951003648 0

R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

DSC-01 SOLID G?0.45 O( I• 1 N/A Joules/g

DSC-01 SOLID N/A atl•Q Joutes/9

DSC-01 SOLID N b'0 . 6 N/A Joules/g

DSC-01 SOLID N/A ^- Joutes/g

DSC-01 SOLID N/A JouLes/g

Final page for worklist # 4116

- 8-ciS
nalyst Signature Date

u qA:k-al ^4z^

Analy ignature Date

Data Entry Comments:
5'157^10352-9 ^ ^ Dl,^ ^Z -^ N^nrbd.uced -fwo .2n `^tPl'Y^rJ 67ta S. 6°G I,cri^t a

6L o/n; and kO7td at o?q9.4°G 6A &,Uct Ff a(°II 0Jla

59^036^8 DYbduCed^clD "WleryVlDM[tt 151 .2°GulUA 0.`Jde.Q.-J of639 IJ/a a,^
1^CC-^11^J O.f^F34.4 C. IM 1" a fia fl of 83,^+J•/q .
Units shown for QC (SPK & STD) may not reflect the actual unlts. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

2-86



sIQHATURE BEIAW REPRFSFNIS CHFMCAL THCMOLOGL4T/ STy TBAT
COML6'1'ED/VF<tIFIED TBE CALIHRATION/ANALYSIS ON P2S IJ

N
/

^

DSC STD 12N14B Fi1e:00001.001 DSC METTLER 17-Dec-95
B.327 mg Rate:l0.0 'C/min Ident: 0.0 222-S Laboratory

n
0
x
N

0
3
E

Integration
Lo Delta H 237 mJ

29.1 J/g
Peak 158.7'C

-i1.8 mW
m

120. 140. 160 . ^ 2_^ 1805„' C



S95T003529 SAM N2
28.435 mg Rete:10.0 'C/min

A
0
x
a)

(^J
3
E

File : oooii.ooi DSC METTLER 17-Dec-95
Ident: 0.0 222-S Laboratory

O
to

Integration
Delta H14047 mJ

494.0 J/g
Peak i28.6'C

-58.9 mW

Integration
Delta H 2586 mJ

91.0 J/g
Peak 299.4'C

-18.2 mW

Integration

Delta H 739 mJ

26.0 J/g
Peak 401.6'C

2.8 mW

100. 200. 300. 400. 'C



S95T,003529
43 :t1* mg

DUP N2
Rate:i0.0 'C/min

Fi le: 00013 . 001

Ident: 0.0

DSC METTLER
222-S Laboratory

A
0
x
a)

tl>

3
E

O
Cu

Integration
Delta H14010 mJ

325.6 J/g
Peak 132.2'C

-56.5 mW

100. 200. 300. 400. 'C

Integration
Delta H 5260 mJ

122.2 J/g
Peak 302.2'C

-27.6 mW

17-Dec-98

Integration
Delta H 501 mJ

11.6 J/g
Peak 408.7'C

2.6 mW



S95T003648 SAM N2
22.045 mg Rate: 50.0 'C/rnin

A
0
x
m

N

^

a
E

O
Cu

Integration
Delta H14090 mJ

639.1 J/g
Peak 151.2'C

-31.1 mW

1

m
m
<

100. 200. 300. 400. 'C

File:00015.001 DSC METTLER s7-oac-95
Ident: 0.0 222-S Laboratory

Integration
Delta H 1840 mJ

83.4 J/g
Peak 434.4'C

-6.0 mW



S95T003648 DUP N2
20.345 mg

A
0
x
m

E

0
cu

100. 200. 300. 400. 'C

Rate: 30.0 'C/min

File:00017.001

Ident: 0.0

DSC METTLER
222-S Laboratory

18-Dec-95

Integration
Delta H 128 mJ

6.3 J/g
Peak 354.1'C

-1.2 mW

Integration

Delta H14437 mJ
709.6 J/g

Peak 141.6'C

-38.7 mW

Integration
Delta H 926 mJ

45.5 J/g

Peak 431.0'C

-3.3 mW



worklistrpt Version 2.105115195 WHC-SD-WM-DP-164, REV. I Page:
12/19/95 14:44

LABCORE Data Entry Template for Worklist# 4117

Analyst : ADP Instrument: DSCO ^ Book # 12-NlqB
Method: LA-514-114 Rev/Mod GI - I

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD DSC-03 SOLID a d,75 ocd, 65 N/A JouLes/g

95000180 BY104 ROTARY 2 SAMPLE 595T003637 0 DSC-03 SOLID N /A ^ Joules/g

95000180 BY104 ROTARY 3 DUP S95T003637 0 DSC-03 SOLID N/A Joules/g

95000180 BY104 ROTARY 4 SAMPLE 595T003641 0 D5C-03 SOLID N/A ^ Joules/g

95000180 BY104 ROTARY 5 DUP S95T003641 0 DSC-03 SOLID N/A Joules/g

Final page for worklist # 4117

Date Analyst ignature Date

S'9

Data Entry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S= Worklist Slot Number,
R= Replicate Number, A = Aliquot Code.

2-92



worklistrpt Version 2.105115195
WHC SD WM DP 164, REV. I12/06/95 12:26

Page: 1

LABCORE Data Entry Template for Worklist# 4117

Analyst: ap Instrument: DSCO Book #? 1A-

Method: LA-514-113 Rev/Mod 0-:-1_

Worklist Comment: Please run BY-104 DSCs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 2 SAMPLE S95T003637 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 3 DUP S95T003637 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 4 SAMPLE S95T003641 0 DSC-01 SOLID N/A Joules/g

95000180 BY104 ROTARY 5 DUP S95T003641 0 DSC-01 SOLID N/A Joules/g

Final page for worklist # 4117

UfS A1\SA$1
L- -y

a i nature Date Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

2-93



Curve 1: DSC
File info: INDi2i703 Sun Dec i7 19:35:24 1995
Sample Weight: 15.000 mg

i244A Indium at i0C/min
SI(NA1SIItE BE[AW REPRFSFNIS C9EMICAL THCHNOIAI

40.0 Xi 156.300 'C

X2 i62.566 'C

Peak 159.300 'C
35-0

^ A 429 673 irea . m,

QH 28.645 J/g

30•0 Height 32.327 mM

^ Onset 156.576 'C

25.0

N U.

c,p O 20.0w

15.0

10.0

5.0

0.0 -t---^-- i- -- -^--- ^---^
150.0 154.0 158.0 il

N2. EXOTHEAM DOWN Temperature t'0

TM
16DA C

11
0.0 ein RATti 30.0 CVnin

2
n
^

0

T1

V/

^
m

.0 166.0 170.0

AD PURINTON

7^3erle_sT^hermsl Analysis System
Sun Dec 17 19:40:40 095



CO
U1

Curve i: DSC
File info: SAh121701
Sample Weight: 35.990

995T003637 SAM N2

0.0

-25.0

-50.0
9

U. -75.0
4jA
z

-100.0

-125.0

-150.0

Sun Dec 17 20:34:38 ON
mg

exotherm down, N2 purge gas

an Al 8 11:
0.0 ein RAtli:

Temperature i'C) AO PURINTON
10.0 o/.:n PEHKIN-FL61E'A

7 Series Therma2 Analysis System
Sun Dec 17 20:57: 42 1995

i
^



Curve 1: OSC
File info: SAH121702 Sun Dec i7 21:55:30 1998
Sample Neight: 44.100 mg

S95T003637 DUP N2

0.0

-25.0

-50.0

N

C8
C^

-75.0

A
-t00.0

0

'L -125.0
^

s -150.0

-175.0

-200.0

-225.0

-250.0

-275.0

exothern doWn. N2 purge gas Temperature ('C) AD PURINTON
!7SlM^f î ^.g ^ TLMti• 0.0 nin RATlL 50.0 0l^in ^IN-E.^T^ 7 Series Theraal AnaIysis System

Sun Dec 17 22:04: 47 1995

_0
tn
0
^

v
^

^
G



Curve 1: DSC
Fiie info: SAMI21703 Sun Dec 17 22: 56: 16 ON
Sample Weight: 53.790 mg
S95T003641 SAM N2

300.0

250.0

200.0

^ 150.0

N c 100.0

41 50.0

0.0

.x0.0

-100.0

-150.0

-200.0

exotherm dorm. N2 purge gas Teeperature ('C) AD PUAZNTON
TM AS °c rness 0.0 so.o or.in PERKIN-E'LM1ER

7 Series Thermal Analysis System
Sun Dec 17 23:02:07 1995

2
0
in
v

v

ii
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